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(ConTINUED FROM P. 94.) 


ArticLe 1x-—On Concrete. Circumstances in which it is advantageous 
to use it. 


In Belidor’s time many foundations were made by stones thrown into 
the water, putting over at the same time with the stones, mortar suscepti- 
ble of hardening in water. This mortar took the name of beton; and this 
manner of founding was called founding a pierre perdue. This method was 
exposed to the great disadvantage of putting too much mortar in some 
places, and not enough in others; because, when founding ina great depth, 
it was not possible to see how to distribute the mortar. Now a days, a 
practice is adopted of breaking up the stones to the size of an egg, and 
mixing them, above water, with mortar possessing the property of indura- 
ting 1 water, and then lowering the mixture to the spot where it is required, 
We have seen that the name of hydraulic mortar is given to that which 
possesses the property of setting in water, and the name of concrete is 
now confined to the mixture of this mortar with these broken stones. Con- 
crete is therefore nothing else than the masonry made of small materials; 
and by making, on the surface, this mixture of hydraulic mortar and broken 
stones, the great advantage of having a homogeneous mass is secured. If 
the hydraulic mortar be of good quality, the masonry thus formed is very 
lard: the quality of the concrete depending, principally, on that of the 
hydraulic mortar. 

The method of mixing small stones with hydraulic mortar in erder to 
form concrete in water, appears to have been employed by the Romans. 
At page S90, Vol. XX, a passage is cited from Vitruvius, in which he says 
that very solid constructions are made in water, by mixing together puzzo- 
lana, lime and stones, (some authors translate it smail stones.) 1 do not 
know whether any Roman works, made in water, of small stones, have been 
discovered; but some are found out of water, which are evidently the same 
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as our modern concrete. It appears that fora long time the ancient method 
was abandoned; and that it has been resumed, after perceiving the disad- 
vantages of founding with pierre perdue. 

If good hydraulic mortar be used, without any admixture of stones, the 
foundation will be not less solid, but much more costly. The stones are 
added to the mortar in order to lessen, considerably, the expense. To di- 
minish it still more, a certain quantity of gravel is added, occupying a por- 
tion of the interstices between the stones. In countries where stones are not 
to be had at a reasonable rate, broken bricks may be substituted. And in 
countries where gravel, only, can be had at a cheap rate—both stones and 
bricks being dear—the concrete may be formed by mixing this gravel with 
hydraulic mortar, Wherever masonry and concrete are carried on at the 
same time, all fragments of stones, bricks, and tiles should be saved: these 
materials may be usefuily employed in the concrete, and with great eco- 
nomy; as they will prevent the necessity of purchasing stones or bricks for 
the purpose of being broken into small fragments for concrete. 

When hydraulic works are founded in shallow water, they are often 
made of masonry of stone and mortar. For this purpose a dam is built 
around the spot, the water is pumped out, and the masonry goes on as ii 
upon the surface of the dry ground, But when the depth of water is from 
six to ten feet, the difficulty of keeping the water out 1s very great; espe- 
cially in sandy grounds, Much expense is incurred in pumping out the 
water; the water often forces itself through the masonry; and the mortar 
is, thereby, drenched, and sometimes far the greater part washed out, whic! 
might occasion formidable accidents in the constructions. Lastly, when 
the depth of water exceeds ten feet—and it is often necessary to found 
in much greater depth, as in sixteen, twenty, and twenty-six feet—it then 
becomes impossible to keep the water free, because of the great quantity 
that enters through every part, preventing, of course, the execution of the 
work by such means. In this case the foundation is made either ina 
caisson, or with concrete. The first consists in making a large chest, per- 
fectly tight in the bottom and sides: the masonry is built therein, and in 

roportion as the load of masonry sinks the caisson, the buoyancy of thi- 
ast is increased, by adding buovant bodies, until the masonry is laid in 
proper quantity; when the caisson is grounded on the exact spot for the 
foundation. ‘This means is often expensive on account of the construction 
of the caisson, which requires much care, and is subject to several incon- 
veniences, ‘l’o found with concrete, the place on which the work is to be 
laid is surrounded with sheet piles of suitable strength, driven toa depth a 
little greater than the level at which the work is to be commenced. The 
earth within the enclosure is withdrawn to the proper depth, then the con- 
crete is deposited in small quantities and in layers. When the concrete 
has been brought to the level, or nearly to the level, of the surface of the 
water, further progress is arrested; and it is left until it is sufficiently hard- 
ened to sustain the superstructure. Ifthe hydraulic mortar is of good 
quality, the masonry may be commenced on this concrete foundation, alter 
ten or twelve days of repose. If, for particular reasons, the foundation 
was not brought quite to the surface, the water may be drawn off down to 
the surface of the concrete, in order to lay thereon the first courses of ma- 
sonry. If the ground is consistent, and the concrete is to be carried only 
toa small depth, the sheet piling may be dispensed with; it being sufficient 
to dig out the earth in a proper form and to the proper depth. Lastly, ! 
the ground be bad, and the foundation deep, then, after having driven the 
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sheet piles, and taken out but little earth as a commencement of the excava- 
tion, it will be necessary to support the upper part of the sheet piles, to 
prevent their yielding to the pressure of the earth, An important thing, 
while the concrete is being sent down, is to prevent, as much as possible, 
any decided current of water within the enclosure, as this would wash 
away part of the mortar. Especial care must be taken to make, in the 
piles, at the level of the surface of the water, an opening, so that the 
water within shall always be maintained at the same level as the water 
without; otherwise the difference of level would occasion veins of water 
through the concrete, which would be very injurious. There might happen 
tobe considerable springs of water in the spot where the foundation is to be 
made, which would drench the concrete and prevent its setting; in this case 
the means the most simple of remedying the difficulty, it appears to me, 
would be the stretching a strong tarred canvass over the springs. There 
are several modes of transmitting the concrete through the water; one is an 
inclined trough which conducts it to within a short distance of the bottom; 
but this means has the disadvantage of making it necessary to divide the 
concrete into small portions, in order that it may run in the trough, whereby 
it becomes much washed in the transit. There is the further disadvantage 
of being obliged, often, to change the place of the trough. Belidor proposed 
to send down the hydraulic mortar in a box managed with cords, one of 
which being attached to the bottom, served to upset the box when it had de- 
scended low enough. A more convenient mode, though nearly the same, 
was used at Strasburg; it was as follows: A sort of spoon was made, of strong 
sheet iron, 20 inches long, and sixteen inches wide; the bottom of the spoon 
was flat; on the sides and at the back, the iron was turned up square, to 
the height of six inches, but not in front; the front edge was merely curved 
upward a little. The spoon was fixed on the sides to an iron handle, having a 
ring in the middle. ‘This ring was suspended on an iron hook, which was 
fastened by a socket to a wooden handle; so that the spoon was movable 
around the point of suspension at the end of the socket, but maintained it- 
selfin a horizontal position when filled with concrete, By means of the 
long wooden handle it was let down to the bottom; when, on pulling a 
string attached to the back of the spoon, it was upset, the concrete fell out, 
and the spoon was withdrawn to be again used in the same way, This in- 
strument is very convenient, permitting the distribution of the concrete with 
lacility whenever it may be wanted. It was contrived by Captain Bizos, of 
the Engineers. When the excavation is large, several workmen are em- 
ployed, each with a spoon like that described. In No. 4, of the Memorial 
de? Officier du Genie, will be found the details of the foundation of a bater- 
deau, with concrete. I will here, however, state succinctly the manner in 
which the concrete is placed in the situation designed for it, and the precau- 
tions necessary to be taken. 

When concrete which has been permitted to stiffen somewhat in the air, 
is deposited in water, it soon softens. A layer is deposited of twelve 
to sixteen inches in thickness; some time after having softened, it be- 
gins to recover consistency. At the end of twelve hours it is to be lightly 
compressed, and afterward more strongly, by a flat rammer, Whatever 
precautions may be taken, there is always a portion of the concrete washed 
out, which forms a layer of soft matter on top of the last stratum. If this 
solt matter be of some thickness, it will prevent the layers of cement from 
uniting togethers it should therefore be removed, which may be done in 
several ways. If the foundation be laid in a river, or upon its margin, a 
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couple of labourers are sent out an hour before the general labours begin, who 
gently sweep the surface of the beton with hair brooms, thus mixing up this 
soft matter with the water; they then open small gates which have been 
prepared a little below the surface, in the upper and lower sides of the en- 
closure. A current is thus established at the surface of the water within 
the enclosure, and the turbid water passes off—the sweeping being con- 
tinued till the water becomes quite clear. The concrete which has begun 
to harden the preceding night, will not at all suffer by this operation, if it 
be performed gently. If the situation be such that a current cannot be es- 
tablished, then the soft matteris swept into one corner of the enclosure, and 
is taken out by drags. If the mass of concrete has not much height, the 
aboye operation may be dispensed with; but if its height be as much as six 
or eight feet, it will be proper to resort to the process two or three times 
during the execution of the work. 

Constructors have considerably differed as to the proportions of stone chips 
and gravel which should be mixed with the hydraulic mortar. I will give 
the proportions of the materials forming the concrete used at Strasburg. 

The first care is to perfect the mortar which is to serve as the basis of the 
concrete; for on this depends its quality. The hydraulic lime and the ce- 
ment that are to be employed, will therefore be tested by the processes I 
have pointed out. If the hydraulic lime be good, a mortar will be made of 
this lime and sand, as I have explained in page 258, Vol. XX. _I stated that 
the lime should be slaked at night, by measuring, in a bottomless box, of 
the capacity of about twelve cubic feet, the quick lime, sand, and other 
matters: that after having slaked the hydraulic lime with about a quarter of its 
volume of water to reduce it to powder, it should be covered with the sand 
and the puzzolana. The experiments I have given show that it is advan- 
tageous to let the hydraulic lime repose during twelve hours at least, after 
being slaked to powder and covered with sand, but that it should not be 
left in this state more than from ten to fifteen days, before being made into 
mortar. 

If the hydraulic mortar is to be made of fat lime and hydraulic cement, 
we have seen that there will be an advantage in slaking the fat lime one or 
two months before hand, with about one third of its volume of water, When 
the lime has been slaked in this manner, it will be put in a covered place, 
and at the expiration of the time mentioned, it will be measured either in 
powder or paste, and mixed with the quantities of sand and hydraulic ce- 
ment that shall have been found necessary to compose the mortar. If 
pressed for time, the mortar may be made with lime fresh from the kiln— 
and it may even be made with lime that has been for a long time melted into 
cream——but with less advantage. 

I suppose then, that hydraulic lime is to be used, and that it has been 
slaked towards evening, with a quarter of its volume of water, as directed 
above; the next morning, or several days after, as the case may be, one ol 
the heaps is passed, dry, a couple of times under the Rab; the quantity of 
water is then added that is necessary to bring it, with thorough mixing, to 
the ordinary consistence; and if there be no pressing need, it is made into 
a heap till evening. It is then worked anew with a little more water, and 
again brought to the ordinary consistence: it is then spread out in ap even 
layer of four to six inches thick, and is covered as uniformly as possible 
with the stone chips and gravel; the whole will then be several times turned 
with the shovel until the stones, gravel, and mortar are well mixed together. 
The concrete being thus made, will be poured into a heap, and left until 
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it has acquired a degree of stiffness permitting it to be broken up in large 
pieces.* It is in this state when itis put in the spoon to be lowered down 
to the bottom, as described above. We have seen, by the experiments of 
table No. XXVIII, that hydraulic mortars gain sensibly when they are left 
until they have somewhat stiffened. The time required to come to this 
state depends on the season: if it be very hot weather, the concrete acquires 
the due consistence in about twelve hours; generally twenty-four hours are 
required, and sometimes thirty-six hours. 

if the concrete be made of fat lime, sand and hydraulic cement—after 
paving slaked the lime to powder and left it at rest in the air for some time, 
the mortar will be made as with hydraulic lime, and it will be treated in 
the same way, to form concrete. We see then, that there is no difference 
in the manner of using these two kinds of lime, except that with hydraulic 
lime, to obtain the best results, it is necessary to make the mortar soon 
alter the lime is brought from the kiln; while with fat lime, it is best that 
the lime be left a month or two in the air after having been slaked. 

The quantity of stone-chips and gravel to be mixed with the mortar, has 
varied much according to different constructors. As I have before said, 
tie object of these matters is to lessen the expense; and such a quantity 
should be put in as that all the fragments shall be tied together by an ade- 
quate quantity of mortar, The first concretes made at Strasburg were com- 
posed as follows: 


Hydraulic lime measured before being slaked - - 0.75 
Sand - . - - - - 1.50 
Gravel - - - - - 0,50 
stone-chips - - - - 1.00 


This concrete was designed for foundations of revetments and other 
works of that kind. 

To make floors of Locks and other hydraulic works, the concrete was 
composed thus: 


llvdraulic lime measured before being slaked 0.75) The resulting 

Sand - - - - - 0.75 {| bulk of 

lrass, or hydraulic cement - - 0.75 >  beton 

Gravel - - - - - - 0.50 | was 

Sione-chips - - 1.00) 300 
3.75 


Experience afterwards taught us that we could. make the mortars with 
wie part of Obernai lime measured as quick time, and two parts and a half 
‘sand, without making it too meagre, As to the other materials, several 
udes of concrete of about twenty inches length of side, and containing 
‘irlous proportions of stene-chips and gravel, were made, and put under 
Vater ina ditch; and at the end of a year they were broken, with iron mass- 
‘stv determine the quantity of stone-chips and gravel that might be add- 
« without disadvantage. After the experience of these trials, the mor- 
‘ar was made of one part of Overnai quick lime, and two parts and a half 


‘In the last Devis Instructife du Genie, it is said, page 63, that after having mixed 
‘©mortar of the concrete with the stone chips, all will be made into a heap to be used 
mmediately; and in note 53, referring thereto, it is said that this is the process that was 
lowed at Strasburg. This is a mistake; at Strasburg the concrete was always left 

“restin the air until it had acquired enough consistence to be attacked with the pick, 
iad it was never used immediately after being made. Av. 
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of sand only, or of sand mixed with hydraulic cement in various propor- 
tions, according to the importance of the work. Thus ordinary mortar, 
whether for the concrete of coarse (gros) works, or for gross masonry, was 
composed of 0.50 of Obernai quick lime and 0.75 of sand. For works 
more important, the mortar was composed of 0.30 of Obernai quick lime, 
0.30 of hydraulic cement, and 0.45 of sand. Sometimes it was made of 
0.30 of Obernai quick lime, 0.20 of hydraulic cement, and 0.55 of sand. 
There was almost always added to this mortar from 0.60 to 0.75 of stone- 
chips and gravel—nearly in the proportion stated above; that is to say 
0.25 of gravel and 0.50 of stone-chips; and it was found that the mortar 
could bear this quantity without disadvantage. The heaps of beton were 
thus made up of about 1.80 of materials, which, on being mixed, sustained 
a diminution of from } to }, according to the proportions used.* 

Each heap of concrete, containing about 64 cubic feet of materials, re- 
quires four men to make the mortar, mix therewith the stone fragments, 
and deposite the concrete in the water. If the work requires ten heaps to 
be made in a day, forty men will be necessary. There will also be re- 
quired, for such an operation, two intelligent men to slake the lime, and 
proportion the materials; two workmen, also, will be employed in breaking 
the stone; and a carpenter will be needed to mend tools, repair scaffuld- 
ings, &e., and, lastly, two or three workmen will be wanted for unforeseen 
calls. There would be great economy in making the mortar by means of 
the machine described in page 239, vol, xx. 

Mr. Vicat thinks that concrete should not be left to take any consistency 
in the air. According to this Engineer, it should be deposited while it is 
yet ductile. In the observations made by him upon the pamphlet which | 
published in 1824, he says: “Mr, Treussart has occupied himself with the 
management and manipulation of concrete: he is of Gpinion that concrete 
which has acquired a degree of stiffness in the air becomes harder in water 
than when it is immersed of the ordinary consistence, that is to say, soft. 
That is true; but only when the cohesion of the concrete is preserved, alter 
the immersion, by the aid of some envelope; and this Engineer was wrong 
in practising the defective method indicated by Belidor, namely, leaving 
the concrete at rest in the air until it had required such hardness as to be 
attacked only with the pick, and then to place it in water, where it soften- 
ed, and loses, afterward, all consistence. I have found that, alter eigit 
months, the absolute hardness of a concrete made of puzzolana, immersed 
according to Belidor’s method, was, on an average, to that of the same cun- 
crete immersed in a stiff though ductile state, as 15 is to 100.” 

It would not be difficult to bring forward a great number of facts, com- 
pletely overturning what is here advanced by Mr. Vicat. In 1815 the ba- 
terdeau of Fort Mutin at Strasburg was constructed on a mass of concrete 
of more than 260 cubic yards, In making the concrete the process given 
above was followed; and the process of Belidor was pursued in deposit- 
ing it. Eight days, only, after it had been deposited, the masonry was 
begun, and was pushed with much activity to completion. This baterdeat 


* The above proportions expressed in other terms, are, 


Hydraulic lime as before - 0.60 0.60 0.60 
Sand : - - 1.50 0.90 1.10 
Hydraulic cement : : 0.60 0.40 
Stone-chips - 1.00 1.00 1.00 


Gravel ‘ - . 0.50 0.50 0.50 
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sustained, only six months after it was commenced, one of the highest 
floods of the River Ill, without the occurrence of any kind of accident. 

If the concrete became soft, and lost all consistency, as Mr. Vicat sup- 

oses, how was it possible to construct the masonry thereon after only 
eight days? The concrete would have yielded to the weight of the bater- 
deau if it had not been of strong consistency; and cracks would have ap- 
peared at the junction of the old masonry. The baterdeau would have 
been carried off by the first flood of the Ill, if the concrete had not been 
very hard, Ata laterday, we successively built upon foundations of con- 
crete a scouring sluice with five passages, in the great ditch of the Town: 
then an escape sluice and several other works, and lastly a canal a poutrelle 
in the great ditch, to lead the water to a mill—all the bottom of this canal 
being of concrete. All these concretes set in a short time, to great hard- 
ness; and during the same season, the masonry was constructed on these 
foundations, without any accident resulting, 

Mr. Vicat says that the absolute hardness of a concrete immersed in Beli- 
dor’s mode is, on the average, compared with thatimmersed while firm and 
ductile, as 15 to 100, We have seen by the experiments of table No. 
XXVIII. that mortar which had been reworked, sometime after it was 
made, and which had been at rest afterward, before plunging it in water, 
gave a better result than when immediately immersed. Mr. Vicat admits 
itto be true, when the cohesion is preserved by the aid of an envelope. 
Ican conceive that this Engineer might have obtained the result he an- 
nounces, if he destroyed the cohesion of the concrete that he submerged in 
Belidor’s mode; that is to say, if he reduced it to small fragments; but that 
was not the way we operated at Strasburg. When the heaps had taken 
some degree of hardness, they were not broken up into small pieces, but 
they were broken by the pick into large pieces which were transmitted 
down through the water by means of the spoon above described. On 
breaking up the heap of concrete into large pieces, there remained some 
small fragments, though not in considerable quantity, when the concrete 
had adequately stiffened. ‘These were made anew, into paste with water, 
and added to the heap of concrete then being made; or transmitted by the 
spoon and deposited onthe concrete under water. Ido not therefore think 
that Belidor’s process has any disadvantage: and the considerable works 
carried on in this way at Strasburg, afforded very good results. The con- 
crete hardened very promptly—Mr. Vicat’s operation to the contrary not- 
withstanding. Ido not say there would be great disadvantage in immers- 
ing the substance as soon as made; but I believe it would be more exposed 
tobe washed. The process of Belidor was followed at Strasburg, because 
the experiments which have been cited had taught me that mortars which 
were destined tobe put in water, were better when worked up of the ordinary 
consistence than when worked up stiff, and that there was a sensible saving 
in the manipulation. But, in this soft state, the mortar would have been 
much washed, if put at once into water; for which reason it was left to 
harden somewhat, according to the advice of Belidor. 

It often happens that the floors of sluices, and foundations of hydraulic 
works, may be built, without being troubled with water. In such cases 
these floors and these foundations are ordinarily built of stone, resting on 
grillages: but wood does not unite with masonry, and the mortar often 
unites badly with the stones: whenever these constructions have to support 
a considerable pressure of water, leaks will, therefore, be the consequence. 
In such instances, where floors of locks and foundations of dams can be 
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constructed without the presence of water, I think it would be preferable 
to make them of concrete: the expense of grillages would be saved, and 
they almost always cause leaks. It would be necessary, after the concrete 
is laid, to cover it with afew inches of water, or with a layer of moist 
earth: because, in general, hydraulic mortars take a stronger consistence 
under water, or in humid ground, than when they remain exposed to the 
air, and especially during summer. 

If we notice the retained waters at mills and locks, we see that when 
the walls are constructed of large cut stones, the water often escapes 
through the joints, carrying away the mortar, causing a considerable loss of 
water by leakage, and finally involving the destruction of the works. | 
am pursuaded that there would often be economy, and always great advan- 
tage, in making the side walls of Locks of concrete, instead of stones or 
bricks, or perhaps the concrete might be restricted to those parts where 
leaks are most apt to appear. 

The use of concrete is very advantageous in the foundations of construc- 
tions in water, because it avoids the necessity of drawing off the water, 
always very expensive, and which has the great disadvantage, by the differ- 
ences of pressure which result, of giving rise to veins which dilute or wash 
away the mortar, We have not as yet derived all the advantages that 
concrete will afford. Iam pursuaded that ere long, when it shall be re- 
quired to construct the piers of a bridge; or a revetment, in a river of from 
seven feet to twenty feet depth, the method of caissons will be abandoned. 
The following process, it appears to me, might be followed with advan- 
tage. 

After having surrounded the space in which the foundation is to be laid 
with a row of jointed piles in contact, or a row of strong sheet piling; it 
will be easy to drag out the bottom to the depth of about seven feet, and 
to fill the excavation with concrete up to the level of the bottom of the 
river, or a little below, if it be supposed that the works will cause the bot- 
tom of the river to be somewhat lowered. When the concrete has been 
placed, and while it is yet somewhat soft, a second range of sheet piling 
should be driven into the concrete itself, parallel to and three and a half to 
five feet distant from the first row. These sheet piles should be driven 
only about eight inches into the concrete. It will be easy to connect the 
second row of sheet piles firmly tothe first row by means of ties and braces. 
When this is done, the concrete will be left to take a suitable hardness, 
and then the space between the rows of piles wilt be filled with good pud- 
dling earth, There will thus be obtained a coffer dam reposing upon con- 
crete; and all the water may be withdrawn from within the inner piling, 
without leaving any leaks, provided the concrete has hardened sufficiently 
to resist the pressure of water. It will therefore be easy to build with ma- 
sonry, upon all that part of the concrete which is within the enclosure. 

If it should happen, in consequence of the depth of water, that there 
was reason to fear the whole bottom of concrete might be raised: this 
might be easily guarded against by placing wooden trestles on the con- 
crete——these trestles supporting timbers bearing a platform and the neces- 
sary load of stones: when the masonry—begun between the trestles, should 
be sufficiently advanced, this scaffolding with its load would be removed. 
‘The masonry being raised above the surlace of the water, the inner row of 
sheet piles may be easily removed and also the earth of the dam. As to 
the exterior row of piles, or sheet piles; if they have been driven in as deep 
as six or eight feet, it would be somewhat difficult to remove them. To 
lessen this difficulty, it would be well, before depositing the concrete, to 
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stretch some canvass along the lower part of the inside of this outer row 
of piles, to prevent the concrete from introducing itself into the joints; or 
lastly, this outer row may be sawed off level with the bottom, 

We see that by this method we are obliged to make the foundation rather 
larger than would be otherwise necessary; but this is no disadvantage to 
the work as it will increase the stability. Ifthe nature of the ground be 
such as to require piles under the foundation, they will be driven as in the 
ordinary method, There will be the advantage of not being obliged to 
drive them very equally, nor to saw them off at the same level exactly, as 
isnecessary when founding with a caisson. In founding with concrete, 
it will suflice to drive the piles to the same level within a few inches. 
When the concrete is sent down, it will spread itself at the same time, on the 
ground, and around the heads of the piles, to which it will exactly mould it- 
self. If the mass of concrete,is from five to seven feet deep, it will form, as it 
were, an artificial rock resting on piles, and capable of sustaining an im- 
mense load of masonry without the slightest injury. 

I was under the necessity of studying the project of which I have given 
above the principal dispositions merely, because we had in view, early 
in 1825, a bridge on piers of masonry across the II], which river is from six 
to ten feet deep; and, being subject to floods, would have offered great dif- 
ficulties. Lam well convinced that the method I have summarily indicated 
would have had great advantages over the various modes in use, including 
the method with caissons; which cost a good deal in the first place, and 
demand great care in cutting off the piles exactly ata level, and in properly 
grounding the caisson thereon. Besides it is almost always requisite to 
surround the foot of the caisson with loose stones, which considerably re- 
strict the passage for the water between the piers, thereby augmenting its 
velocity, and consequently increasing its wearing action on the bottom. B 
the method I have suggested, all these inconveniences are avoided: and it 
isequally applicable to sluices, dry docks, and all other hydraulic struc- 
tures that are to be made in depths exceeding 20 feet, and where it would 
vecome very difficult and expensive to get a foundation by making coffer 
dams and pumping out the water. 

When it is required to build in stagnant water, or where there is a gentle 
current only, and the materials for a very good concrete are at hand, the 
whole foundation may then be made of concrete to within a short distance 
of low water level. It will not be necessary, in this case, to give so great 
‘breadth to the foundation, as in the preceding case; the inner row of 
sheet piles might be smaller; and they might be separated from the outer 
row only by the breadth of an ordinary offset in the foundations. No pud- 
dling would be needed; ail the space within the inner row would be filled 
with concrete up to low water level nearly, where the stone masonry would 
ve begun. The pier being finished, the two rows of sheet piles would be 
removed as in the preceding case. When the pier is to be built, thus, 
of concrete up to low water, the current must be feeble, and the materials 
‘hereof to compose the concrete, very good. In cases where one of these 
conditions is wanting, it will therefore be most safe to use the first method, 
which brings the concrete no higher than the bed of the river, finishing the 
rest with masonry, for [ doubt if a concrete can be made which will resist 
the continued action of a current of water, as effectually as masonry made 
of good stone. 
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ArTIcLe x.— Summary of the First Section. 


From the facts presented in the foregoing articles, may be deduced the 
following conclusions. 

There are two modes of making hydraulic mortar; first, by making it of 
lime that is naturally or artificially hydraulic, and of sand; and secondly, 
by making a mixture of common lime and puzzolana, or of some analagous 
substance. 

In countries where there are good natural hydraulic limes, it is very ad- 
vantageous to employ them; and in such cases no use should be made of 
fat lime. In gross masonry, they may be used with sand alone; but when 
it is required to construct the foundations of sluices, roofs of arches, and 
other similar works, it is advantageous to add to the mortar, a little hy- 
draulic cement. 

In a country where there is no hydraulic lime, in lieu of making it by 
calcining lime with aiittle clay, it 1s more advantageous, and more econo- 
mical, to make hydraulic mortar by mixing, directly, fat lime with hydrau- 
lic cement and sand. The advantage is the greater in countries where 
there is no chalk, and where it would be necessary to submit the lime stone 
designed to be made hydraulic, to two successive burnings—burning it the 
second time with a small quantity of clay. 

Fat lime becomes hydraulic by being burned to the proper degree witha 
little crude clay; this result is not obtained if the clay has been previously 
calcined, Fat lime also gives a good hydraulic mortar, when it is united 
in the moist way with a mixture of equal parts of puzzolana and sand, 
= when the proportion of these substances is at least double that of the 

ime, 

Silex, when it is very finely divided and disseminated in lime stone, pro- 
duces good hydraulic lime, as is proved by the Senonches lime: when fat 
lime and finely divided silex are burned together, a hydraulic result, though 
feeble, is obtained, Iron and the oxide of manganese communicate to lime 
no hydraulic property: iron in the state of brown or red oxide, prevents the 
lime from heating much in process of slaking. It does not appear that 
alumine or magnesia, cause lime to become hydraulic; but when these sub- 
stances are mixed with silex, good results are obtained. The best process 
for converting fat lime into hydraulic lime, is to burn it witha small quan- 
tity of crude clay; the proportion of 4th of clay, seems the most suitable; 
and it appears that the best clay is that which contains as much silex as 
alumine. 

The quality of hydraulic lime is improved by mixing with the clay that 
is to be burned with the lime, a small quantity of water containing soda; 
a better result is obtained with potash; but this means would be too et- 
barrassing, and would occasion an excess of expense which might not be 
in proportion to the advantage, were the operations on a large scale. 

Iydraulic lime bears less sand than is commonly thought; there are few 
of these limes which can be mixed mith more than 23 parts of sand, without 
sensibly diminishing the resistance of the mortars. Fat lime may take 4 
greater quantity of mixed sand and puzzolana to form hydraulic mortar. 

Puzzolanas, or hydraulic cements, which are energetic, apply equally to 
hydraulic lime and fat lime. In mixing hydraulic lime, or fat lime, with 
sand and puzzolana, or other analagous substance, in equal parts, a better 
result is often obtained than by mixing these limes with puzzolana alone. 
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When very hydraulic lime is used, the addition of sand permits a sensible 
diminution of the quantity of puzzolana, natural or artificial, required to 
obtain a prompt induration and great resistance. With fat lime there 
always results a very good mortar, on mixing it, in equal parts, with sand 
and natural or artificial puzzolana; and if it sometimes happens that a mor- 
tara little superior is obtained with lime and this last substance, without 
the sand, the advantage is not so great as to compensate for the greater 
economy of using sand also. 

Hydraulic limes are difficult to burn to the proper degree. When they 
are not suflicientiy burned, they slake badly; and the resulting mortar has 
not all the tenacity it ought to have.* A degree of heat a little greater 
than it should be, causes, with these limes, a beginning of vitrification; 
they then slake slowly; the mortar they form loses its force, it swells after 
having been used, and may occasion considerable injury to the works. Hy- 
draulic limes should be used soon after leaving the kilos they should not 
be slaked with much water, like fat limes. nor be left in a state of cream, 
like them, because, in a very short time they would become very hard, and 
it would be impossible to make use of them. Whether slaked with a small 
quantity of water to reduce them to dry powder, or left to slake in the air, 
they, in general, very soon lose a part of their hydraulic properties, and 
finally pass to the state of common limes. It is likely that this effect is 
jue to the absorption of oxygen by the hydrate. It would appear that hy- 
draulic limes containing the oxide of maganese preserve their energy better 
when they have been left to slake in the air than when they have been slaked 
io powder by water. Notwithstanding the precautions that hydraulic limes 
demand, it 1s important toemploy them whenever natural limes of this sort, 
of good quality, can be obtained, because they supply a very good mortar at 
acheap rate. We should carefully study the exact point of burning, and 
sould satisfy ourselves, as to whether or not they soon lose their hydraulic 
property, on exposure to the air, when slaked to dry powder, or when air 
saked; without these precautions, we may expose important works to fail- 
ure, by making very bad mortar out of very good lime. Common lime has 
wl, like hydraulic lime, the inconvenience of losing a part of its qualities 
iya degree of heat a little greater than that which is most suitable. A 
very violent fire is required to prodace this result. Whether slaked with 
much water so as to be made into a fluid paste and run into vats, or with a 
ittle, only, so as to be reduced to dry powder; or if spontaneously slaked in 
‘ie air; or if used immediately as it comes from the kiln, a good hydraulic mor- 
ris always obtained by mixing fat lime, in equal parts, with sand and 
satural or artificial puzzolana. By air slaking the result is the least good. 
appears that by slaking in the air, the lime absorbs a considerable quan- 
lity of carbonic acid; and the mortar which results is filled with white 
points, which are particles of carbonate of lime, that cannot be made tu 
\isappear, whatever pains may be taken in the mixing process. 

the best mode of slaking hydraulic lime is to sprinkle it, as it comes 
‘om the kiln, with about one fourth of its bulk of water. A measure con- 
aining about one third of a cubic metre (a cube of about three feet three 


‘This is understood as applying only to hydraulic lime stones which have been 
utned sufficiently to be employed as lime; as to those which have been burned but 
‘ery little, to be employed as cements, according to the process of Mr. Lacordaire, I 
a r" experience that will enable me to pronounce as to the tenacity of the mortrs 
‘hey afford. Av. 
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inches on each side) permits the mixture of the materials that are to com- 
pose the mortar, to be easily made. Before sprinkling the lime, it is to be 
surrounded with the mortars that are to be mixed with it, and when it is 
slaked and gives out no more vapours, it is to be covered with these mor- 
tars. The lime is left in this state for twelve hours at least, and for eight 
or ten days at most. The quantity of water necessary to bring the mortar 
to the ordinary consistence is afterward added. Care must be taken to 
make the mortar no faster than itis needed. The heap of lime surrounded 
by the sand and other materials should be covered from the rain. 
With common lime the process will be a little difficult; being slaked as 
it comes from the kiln, with one-third of its volume of water, the lime, in a 
state of powder, should be put under cover, and left in this state for one or 
two months, At the end of this period it should be measured in paste and 
mixed with the sand and cement in due proportion, adding the quantity of 
water necessary to bring it to the consistence of ordinary mortar. T)js | 
process is the one which gives the best results: but if this be inconvenienr, 
the lime may be used as it comes from the kiln, or after it has been lying ff ' 
wet in vats for any length of time. ° 


A great deal of trituration is useless, either with hydraulic or with com- 
mon limes. It is enough if the mortar be homogeneous, which is the case 
when a heap of about thirty-five cubic feet has been passed under the Rab 


eee five or six times by four men. Mortar made of ordinary consistence, ani ' 
nt even rather thin, is easier to mix thoroughly, and gives better results than t 
ee when it has been mixed in a stiff state. If it becomes a little dry before 
an being used, there is no objection to working it anew, with the addition of a i 
mi, little water. It might be left from night tll morning, to be then passed b 
iis: twice under the rab: the mortar acquires more consistence by moistening — 
| ae it a little. It might be remixed in this way during a couple of days with- | { 
out losing its force. 
hs In mortars made of hydraulic lime, the sand appears to be in a passive 
he state; in hydraulic mortars made with fat lime, the puzzolana or other D 
ii aualogous substance, enters into combination with the lime; and it appears yy 
ta to be that combination which gives to the mortar the property of hardening 
in water. Fine sand is preferable to coarse for hydraulic mortars; (iat ce 
which is earthy diminishes the force of the mortar considerably. th 
ey When one part of quick hydraulic lime is mixed with two parts of sand, a 
+ “ik the resulting mortar is diminished about one fifth; the diminution is only fo 
a about one sixth if the mixture be one part lime and two and a half sand. j th 
a All clays calcined to the proper degree, and reduced to powder, are sus- — C0 
a yim ceptible of giving factitious puzzolanas—better or worse, according to the ar 
Ate ' composition. The clays most proper to make good puzzolanas are those 9 na 
yom which are greasy to the touch—such as are commonly used for making ly. 
et Dutch ware, stone ware, earthen ware and tobacco pipes. Clays which — i, 
u contain one fourth of alumine are greasy to the touch: those which conta int 
+f from one third to one half, give very good results. ‘The substance of which ast 
it is most important to observe the presence in clays, is lime, If this sud- : 
Bi stance exists in the clay in the proportion of one tenth, or more, and the of 
| clay be exposed to too great a heat,a cement will be obtained which wi! not 
not possess the property of causing lime to harden in water; but if it de tior 
moderately burned, a good result will be secured. The more lime there !s con 
in the clay, the less it should be burned.* When no lime is present, 't!s tie 


*When I speak of lime contained in the clay, it is meant that the lime is in the s 
of carbonate. A 


tate 
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generally necessary to burn the clay as much as a well burned brick; some 


eG clays demand a degree of heat a little greater, according to their proper- 
is & tions of alumine and silex, Even when the clay contains no lime, it should 
r § not be too much burned; otherwise it will lose part of its hydraulic pro- 
nt F perty. When it contains up to one-tenth of lime, it requires a less degree 
arg of heat than is needed to produce a well burned brick, When it contains 
to @ more than one tenth, the heat required to burn tiles is sufficient. The 
d  & clay is supposed to be moulded before burning, into bricks of ordinary di- 
mensions, 
as | When the clays contain only four or five per cent. of lime, some having 
a G been properly burned, seem to be benefitted thereby, and others, not; 
o @ which appears to depend on the proportions in which the silex and alumine 
ul sexist in the clay, Lime cannot therefore be considered as augmenting, 
of | ina sensible degree, the energy of puzzolaua; but it has the advantage ot 
is @ bringing the clays more promptly to the proper state of calcination, and 
it, @ making them easier to pulverize: in these respects, therefore, the presence 
iS Og of a little lime tends to economy, Clays which contain about one-third of 
3 alumine, and four or five per cent. of lime, appear to be most favourable to 
n- J the production of puzzolana, provided they be burned to a degree a little 
seg below that required to give a well burned brick. 
ab Cement suitable for making a good mortar for heavy masonry, may be 
nd made out of ordinary bricks. The dust of tiles, has no advantage over 
an Gl that of bricks, as a cement. ‘The important point is to know the true 
re degree of calcination which the clay requires. Bricks should not be taken ye 
4 indiscriminately from the kiln, but those should be selected which have We 
ed § been found on trial to afford the best hydraulic cement. ae 
ng Iron gives no energy to Puzzolana; it even seems to be more injurious iM 
ihe than beneficial: for ochreous earths did not give good results while with i) 
clays entirely without iron, very good were obtained, a 
ve Carbonate of magnesia, which is often mixed with clays in small pro- bi 
er portion, has no influence when the burning is carried only to the degree ia 
proper to yield good hydraulic cements. 
ns | Soda does not appear to have a sensible influence in improving hydraulic He 
at “cements or artificial puzzolanas, but potash has a marked effect. When ae 
the clays which it is desired to convert intohydraulic cement, have imbibed ‘ih 
id, asolution of potash, standing at 5° of the pese acid, equal in bulk to one- a 
ily Ga fourth of that of the clay, the cement is sensibly increased in energy; but et 
BH the advantage to be derived does not appear to me to be so great as to re- ues 
1s commend this means in practice. With such clays as [ have designated, ve 
he artificial puzzolanas are obtained, which are in no degree inferior to the as 
ise natural productions; and by these means, proportioning the cement proper- ‘s 
Urs 'y, mortars may be obtained of very great hardness. ae 
ich § Nitrous clays appear to be good for the purpose of being transformed "4 
ain into hydraulic cements; clays containing a little saltpetre (Nitrate of pot- teed 
ich ish) should not, therefore, be rejected. 3 ef 
ub- When the clays that are to be calcined have had a little of the solution on 
the of soda, potash, or saltpetre, at 5° of the pese acid, added to them, they do 
vill hot easily lose their hydraulic property by too high a degree of calcina- 
be tion.* This mode would be embarrassing and occasion some expense; but 
e Is common salt (muriate of soda) might be substituted, and would be but lit- 
tis Ue expensive or troublesome. It appears probable that a like result would 
tate *This is the effect, when the clays contain no lime; but I do not know whether it 
De would be the same, if lime were present. Av, 
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be obtained with sea water: because we have seen, page 7, that the Dutch 
make artificial trass of clay which they draw from the bottom of the 
sea; and which they sell as natural trass. 

When the clays to be transformed are calcined with a current of atmos. 
pheric air, the mortars harden in the water much more promptly than when 
the clays are burned out of acurrent of air. 1 cannot assert that the resis- 
tance of such mortars is much greater, though it appears to me to be 
probable. As it is important to obtain, in many circumstances, mortars 
which harden promptly in the water: the clays on -these occasions should 
be calcined in a current of air, in such furnaces as I have described, 

Ashes, and the scoria of forges, belong to the class of artificial puzzo- 
lanas: there are some which give very good, and others which give very 
bad results. 

Basalt, when calcined to a proper degree, affords good artificial puzzo- 
lanas. 

Amongst mortars composed of hydraulic lime and sand, those which 
harden most promptly in water do not always give the greatest resistance: 
but those do, generally, which are composed of fat lime and puzzolana 
either natural or artificial. ‘The most certain means of knowing whether 
hydraulic lime is of good quality, is to reduce it to paste with water, and 
to plunge it in this state, into water, to see if it hardens speedily: or, oth- 
erwise, to mix one part of the lime in paste, with two of sand. ‘To learn 
the quality of hydraulic cements, or natural puzzolanas, it is proper to 
make a little mortar, using two parts of cement, and one of fat lime mea- 
sured in paste, and place it under water. 

All hydraulic mortars harden quicker in summer than in winter. If the 
mortar, made for trial ia summer, is composed of hydraulic lime and sand, 
or if it be composed of hydraulic lime alone, a very good result wiil be 
certain, if at the end of eight or ten days the hardening be such that no 
impression can be made on the essay by pressing strongly with the finger. 
If this result is obtained oniy after the lapse of fifteen or twenty days, i 
is a proof that the lime is only moderately hydraulic. 

With mortar made of hydraulic cement and fat lime, a similar indura- 
tion should be obtained in from three to five days, if the cement be of the 
first quality, and if it has been calcined in a current of air, Should the 
hardening take place only at the end of twelve or fifteen days, with ce- 
ment calcined in a current of air, it may still be employed with advantage. 
But if the cement has not been calcined with a free current, instead o! 
hardening in from three to five days, it will require from twelve to fifteen, 
and still give a very good resistance. It may be estimated that, in winter, 
the induration will demand nearly twice as much time as in sutamer, wil- 
out any diminution of the strength of the mortar. 

4lrenes are clays which have been subjected to the action of fire: they 
are therefore true natural puzzolanas. It appears that France contains this 
substance in many places; and it will be found in many more, as researcli- 
es shall be multiplied. It is with arenes as with natural puzzolanas and 
trass: all have not, by any means, the same energy: but those which are 
feeble may be advantageously employed in mortars to be exposed to tie 
air, while those which have more energy may replace hydraulic cements \n 
constructions under water, in the case of ordinary works, and where ve 
circumstances demand a prompt induration. 

The use of energetic arenes affords good mortar for masonry in water 
and in air, at a very cheap rate. 
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Concrete is nothing else than masonry made of hydraulic mortar and 
small stones. ‘The use of concrete is of great advantage in founding under 
water at depths which occasion great expense if pumped dry. Foundations 
in concrete require little or no pumping: they are capable of supporting the 
heaviest loads. 

The goodness of the concrete depends on the quantity of the hydraulic 
mortar. It appears that the ancients sometimes constructed with this sub- 
stance: its use since has been much neglected. All the advantages possi- 
ble, have not yet been derived from this mode of construction; its advan- 
tages will be better appreciated when its use shall be more extended; and 
when the manner of perfecting hydraulic mortars shall be better under- 
stood. 


SECTION SECOND.—Own Mortars In THE Arr. 


ArricLe x1.—Of Mortars made of Lime, Sand and Puzzolana. 


If it is of great consequence, in making mortars that are always to re- 
main under water, to be able to make them of good quality; it is of no less 
consequence to know how to prepare those which are to remain exposed to 
the air, in such a way that the masonry shall be lasting. People have been 
struck with the solidity of the remains of Roman masonry, while masonry 
which we ourselves have erected has often been of very limited «duration, 
All have concurred in attributing the difference to the superiority of Roman 
mortars. ‘To explain this superiority, it has been supposed that the Ro- 
mans were possessed of a peculiar manner of slaking lime, Mr. Lafaye pub- 
lished in 1777, a method of slaking, which consisted, as described in our 
first section, in plunging the lime in the water for a few seconds—the lime 
being placed in baskets, and then to allow it to slake in the air. He gave 
this process as a secret recovered from the Romans; and he pretended that 
by this precess as good mortar was obtained as theirs. This made much 
noise at the time; but it was soon ascertained that although there was some 
advantage in this mode of slaking lime, it was far from giving the mortars 
the superior quality the author claimed. Afterward, Mr, Loriot announced 
that mortar like that of the Romans might be obtained by mixing a certain 
quantity of powdered quick lime with lime slaked and reduced to paste 
in the common mode; but experience did not confirm this method of Mj 
Loriot. 

Others, to explain the goodness of Roman mortars, have attributed it to 
the time that has elapsed since the works were executed, whence has come 
the saying that “ mortar is still new that is not one hundred years old,” 
(le mortar que n’a pas cent ans est encore un enfant.) But then, it is asked, 
how comes it that so much masonry perishes before it is an hundred years 
old, while, in the same climate, some is found which has passed through 
hear twenty centuries without repairs, and far the greater part is still 
standing? Those who pretend that a great lapse of time is necessary to 
the induration of mortars, think that the lime absorbs carbonic acid (al- 
though situated in the heart of the masonry) and thus passes to the state of 
carbonate; but several facts contradict this opinion: for there are certain 
limes which afford very good mortar in a very short time, while others never 
indurate, as is often seen in demolitions, On the other hand we have seen, 
in the first section, that according to the analysis of several ancient mor- 
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tars, many were found which had very great hardness, and which never- 
theless contained only a smal! quantity of carbonic acid; and we know that 
the lime used in building is never wholly deprived of it. We cannot ad- 
mit, then, that carbonic acid penetrates far into the interior of masonry; 
and it is proved, by multiplied observations, that moisture remains during 
a very long time in the interior of certain walls, Dr, John reports, 
on this subject, that about ten years ago, they demolished the piers of 
the Tower of St. Peter’s, at Berlins this tower had been built eighty 
years, and the pillars were twenty seven feet thick; the mortar on the out- 
side was dry and hard, but thatin the middle was as fresh as if it had been 
lately placed there. I can state that in 1822, that the lower part of a bas- 
tion at Strasburg, being under repair, the mortar was found te be as fresh 
as if just laid, and vevertheless, this bastion was erected in 1666; the revet- 
ment was only about seven feet thick, but the moisture of the earth resting 
against it, prevented the lower part from drying. Similar facts are ob- 
served in constructions still more ancient. It results from what has been 
advanced, that the good quality of the mortars of several ancient structures 
is not due to the manner of slaking the lime, as Mr. Lafaye supposed, nor 
to the process of making mortar supposed by Mr. Loriot, nor to the time 
that has elapsed since they were built. The experiments which follow will 
confirm this remark; which is in accordance also with general opinion 
at the present day. ‘The great number of hydraulic works which were to 
ve repaired or rebuilt at Strasburg, induced me todirect my first researches 
to the object of obtaining good mortars for the water; and it was only when 
these were well advanced that I began to study mortars for the air. I 
quitted the place before finishing my experiments. The experiments that 
| made, though few, appear to me, however, to throw some light on the 
theory of mortars in the air, and to explain in a satisfactory manner, whence 
was derived the good quality of the mortars found in many ancient works. 
It will be useful I think to report them, 

It is the epinion of a great many constructors that when common, or fat 
lime is to be used, it is necessary to have it lie wet in vats or pits for along 
time: it is asserted, that the older it is the better itis. ‘The experiments 
of the following table have for object to verify this important point, 


Table No. XXX, 


No. ol Weights 
Composition of the mortars, 
Fat lime which had been lying a long time wet—mea- 
1 sured in paste ‘ ‘ 1 ¢s 0 
Same lime . . . . 1 ° nN 
Sand . . . 24 34 
| 3 13 sand : $5 
be Sand ‘ 23 ¢ 
| Same lime ‘ 1 


Observations on the Experiments of Table No. XXX. 


‘To make these experiments, I took fat lime which had been slaked and 
lying wet in a pit for five years—a portion of the same having been used ! 
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(he construction of the theatre of Strasburg. The mortars were all made 
in the same manner, and broken in the same way as the hydraulic mortars; 
they were left in the air in a cellar for one year before cutting them down 
to their ultimate dimensions and submitting them to the test: the propor- 
tions of sand varied from two up to three parts of sand for one of lime mea- 
sured in paste. ‘The resulting mortars had no consistency, and crumbled 
between the fingers with the greatest ease. I confess 1 was much sur- 
prised at the result, for the sand which I used was the same as that used in 
the mortars of the first section; and, as I have said, was a granitic sand 
very slightly earthy. I made another experiment with the same lime, and 
the same sand washed to free it of the small quantity of earth which it con- 
tained, but I obtained no better result. I also repeated this essay with 
another sand, also washed, varying the quantity of water used in making 
the mortar, but always with results similar to those of the above table, that 
is to say, mortars without any consistency, 

These bad results cannot be attributed to the quality of the lime, for it 
has been shown by the analysis in page 378, Vol. XX, to be the product of a 
calcarious carbonate containing only a very small quantity of iron: this is 
the lime that has been used for a long time both for the public and private 
edifices of Strasburg. ‘The theatre,as I have observed, was built of this 
lime: this beautiful structure does not promise, therefore, to be of long du- 
ration. 

At the same time that I made the experiments of the preceding table with 
lime and sand, I made corresponding ones with the same lime and trass, and 
also with lime, sand and trass. The following table gives the results. 


Table No. XXXL. 


No. of | Weights sup- Weights s ip-| 
Compositic n of the mortars. (breaking. breaking. 
| Ibs. | Ibs. 
Fat lime which had been lying a long time 
1 wet, measured in paste 
 § Same lime 1 
« ? Trass 23 34 264 484 
| 2 Trass 24 517 
§ Same lime 1 29; RS 2 
4 ? Trass 23 o4l 528 
Same lime . 1 9 9 
Trass ‘ ‘ 4 297 462 
{ Same lime “ 1 2 
6 .4 Sand 1 +3 286 143 
Same lime. ‘ ‘ 1 
7 Sand ‘i 297 165 
Trass 14 
Same lime 1 ( 
8 Sand 14233) 319 187 
Trass 1} 
( Same lime 
9 < Sand 13 \35 330 209 
\Trass 13 J 
(Same lime ° 1 
10 2 Sand 350 | 209 
UT'rass 
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Observations on the experiments of Table No. XXXT. 


All the above mortars were composed of the same old lime as those of 
the preceding table. The experiments were made in duplicate: those in 
the first column were prepared in August, 1825, and were left during a 
year in the air, in a cellar; those of the second column were made in ‘the 
month of October, 1824, and were left during a year in the air in a cham- 
ber where there was no fire. We see that the results are very different: 
Ist, the five mortars in the first column made of lime and trass only, gave 
much weaker resistances than the similar mortars in the second column, 
while it is the inverse with mortars made of lime, sand and trass: 2d, in 
the first column, the mortars made of lime, sand and trass, gave, in general, 
better results than the corresponding mortars made of lime and trass only, 
while it is the inverse in the experiments of the second column. 

1am unable to account for the differences shown by these two series of 
experiments; I cannot say whether, or in what degree, it is to be attributed 
to their being made at different seasons, and placed in different atmo. 
spheres. It is not easy to ascribe such great variations to these two causes, 
{ should rather be inclined to believe that the trass which I used in 1824 
was not the same as that used in 1825, and that this has occasioned these 
opposite results. I purposed repeating these experiments, but my de- 
parture from Strasburg in 1825 prevented. 

The mortars of the first column of table No. XXXI; were made at the 
same time as those of table No. XXX; and when, in 1824, I made the expe- 
riments of the second column, I also made five mortars like those of No. 
XXX. and placed them in a chamber—the preceding having been deposited 
inacellar, ‘These five mortars, composed of old lime and sand only, re- 
mained, like the analogous mortars, without consistence, and were unable 
to bear any weight. 

Seeing that I could get no results with the old moist lime and sand, | 
made some essays agreeably to the process of Mr, Loriot; they are given in 
the following table. 


Table No. XXXII. 


No. of 


Composition of the mortars. rtad befor 
mortar. ik ing 
Fat lime which had been Iyi ing a long time wet, measured 
Sand ‘ 35° 
imethe same . 1-22 
2 3u Unslaked fat lime reduced to powder 1-28 12.4 PF 
} Sand . . . 2 5 
Lime the same 232 
| s fat lime, ee. ‘ 1 0 
} Lime the same 3-4 
4 Unslaked fat lime, ke. 1-4 
| the same. 4-5 
| Sand ‘ 4 
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Observations on the experiments of Table No, XXXII. 


‘The process of Mr. Loriot consists in mixing a certain quantity of quick 
lime reduced to powder, with lime which has been lying for some time 
slaked and wet; and following his method, I varied the quantities of the two 
kinds of lime, and yet we see, that I obtained no results, ‘The mortar dries 
quickly, it is true, on account of the presence of the quick lime, but this 
isnot a true induration. ‘The property of drying quickly is what, no doubt, 
led Mr. Loriot into error. We see, then, that this mode, offered by the 
author as yielding very good mortars, gives, in fact, only very bad, It is 
not surprising, after seeing the above results, that the attempt to repoint 
the platform of the observatory by this method did not succeed. 

Having no good results with the old lime, nor with Mr, Loriot’s process, 
I quitted the erroneous methods of others, and made the following expe- 
riments, 


Table No. XXXIIL. 
Ibs. |Ibs. Ibs. Ibs. Ibs, ‘lbs. |Ibs.|Ibs. Ibs. |Ibs.|Ibs. 
> Fat lime slaked in thick | | po 
94 $34] 99) 5 “ 33} 33) 33) 33| 3 | 22} 29} 22] 22] 22 ae 
Same lime 1 } | | | 
| 2 Sand 144 34)519' 508 308 297 319/308 319/308 319 352 363 341 319/308 
Fat lime slaked in | | | 
3 thin paste | | aal 99) 99! 99! 99] 99 i 
n Same lime 1 2 | | (18 
4}2 Sand 14033 | |308 297 |308 286 297 236,275 
( Fat lime slaked to | 
|| paste 1 2, | | 
Sand. 14633] rer | |286 2971330297 308, | 
= 
Observations on the experiments of Table No. XXXIII. . Hate Se 
These experiments were made at the same time as those of table No. XV, 4 ae * 
of the first section, and with the same fat lime. I slaked a part as it came ae 
from the kiln, giving it only the quantity of water necessary to reduce it . Ue as 
thick paste, and I made therewith the experiments comprised under Nos. thea E 
ad 2 I slaked a part into thin paste, and made with it the peuent Wt oe 
under Nos. $ and 4, and I also slaked a part into dry powder, by giving ita oye 
quarter of its volume of water, and with this I made the two series, Nos, ee ts 
Sand 6. All these experiments comprise the interval of a year, and the ‘3 nt : 
we several epochs at which they were respectively made are given in the table. ‘ee e 
The figures of the table give the number of pounds that the mortars sup- Eee 
ported | before breaking. ee 4 
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The series of mortar No. 1, is composed of 1 part fat lime slaked to 
thick paste, and two parts and a half of sand. We see that the mortar 
made immediately, acquired a hardness which is not, in fact, very great, 
but which is passable. The mortars made after fifteen days had nearly one 
half less consistency; at the end of two months it had two thirds less, and 
the mortars made after six months had not strength enough to support the 
weight of the scale pan, &c., which was twenty-two pounds, This result 
is very remarkable. If we compare it with table No. XXX, of which the 
mortars being made of lime that had been lying slaked and wet for five 
years, had no strength, we cannot but think that slaking fat lime into vats 
and letting it lie there in a wet state, isa mistaken practice. The practice 
may have been induced from the considerable increase of bulk it gives to 
fat lime; but the trials I have made show it to be a very bad process, at 
least with the limes I used. 

The series of mortar No. 2, was made of one part of lime in paste, to 
two and a half parts of sand and trassin equal proportion, The result was 
very good. It will be noticed that it was best after the 8th, 9th and 10th 
month. The experiments above having been commenced the middle of 
November, the greatest resistances correspond to the months of July, Au- 
gust and September. The mortars were deposited in a cellar; but the 
cellar was one to which external differences of temperature were soon trans- 
mitted. In summer, therefore, these mortars were exposed to an atmos. 

here humid and mild. 

The series No, 3 differs from the first only in the lime having been slaked 
toa thin, instead of a thick paste. The lime was left six months before 
making any mortar with it. We see that the results were the same, that 
is to say, were equally bad with those of the first series. 

The fourth series differs from the second only in being made of lime 
slaked thin, while the second series was slaked to a thick paste. [| only 
began to make the mortars after six months had elapsed. We see that 
the results are good, but rather inferior to those given by lime slaked to 
a thick paste. 

Series No. 5 was made of the same lime, slaked to dry powder. This 
series was not commenced till six months after the slaking of the lime. The 
mortars I obtained had no consistency, and crumbled easily between tie 
fingers. ‘The mortars of the first and third series, made at the same period, 
bad as they were, gave resistance enough to be submitted to fracture, The 
lime of series No. 5, was slaked by a process analogous to that of Mr. La- 
faye, which consists, as I have stated, in plunging the lime for a few sec- 
onds into water, then withdrawing it, allowing it to slake of itsel!, and 
keeping it for some time before using it; to avoid the embarrassment of the 
baskets proposed by Mr. Lafaye, I contented myself with throwing on the 
lime the quantity of water necessary to reduce it to powder, which, in fact, 
amounts to the same thing. I however obtained no result, It is posside 
that Mr. Lafaye made his experiments a short time after the slaking of the 
lime, and comparing them with others made of lime slaked and lying wet 
for a long time, he found the first to be the best; but it was probably be- 
cause the lime he employed, like that in the above table, required to be used 
immediately after being slaked. It appears to me that Mr, Lafaye was de- 
ceived in attributing his success to the mode of slaking which he followed. 

The experiments of table No. VI were also made with lime slaked todry 
powder, mixed with sand and trass. I did not commence these trials t!!\ 


after six months, and I was only able to continue them four months, !v° 
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want of time. ‘The results are about the same as those of the fourth series, 
and a little inferior to those of the second. 

In the first four series, the proportions were one part of lime in paste, to 
twoand a half parts of sand and trass. To obtain results with the last two 
series in which the lime was slaked to powder, that might be compared with 
these, I took care, when making the mortars of the last two series, to reduce 
this powder to paste, and to measure it in this state. 

If we compare the above table with table No. XV, whereof the mortars 
were made of the same lime, we shall see that in general the mortars left in 
the air gave results a little weaker than those put in water. 

Table No, XXX has shown the bad quality of mortars made by mixing 
sand with fat lime that had been slaked and wet for some years. The fol- 
lowing are corresponding experiments made with the same lime just from 
the kilo. 


Table No. XXXIV, 


No. of Weights sup- 
lbs. 
Fat lime slaked as it came from the kiln and measured 

1 ‘ > ¢3 68 


Observations on the experiments of Table No. XXXIV. 


The experiments of table No. XXXIV, were made with lime just from 
the kiln, ‘The mortars were made immediately, and with a view to ascer- 
fain the quantity of sand which this lime would bear. The results shew 
that the greatest resistance corresponded to one part of lime measured in 
paste, and two parts of sand, and that the resistances diminished in pro- 
portion as the sand was increased. No. 4 had so little strength that it was 
unable to support the weiglit of the scale pan; and No. 5 crumbled readily 
between the fingers. ‘Ihe proportion in general use is one part of fat lime 
measured in paste, to two parts of sand, Some constructers think that 
wore sand is requisite, but the trials in table No. XXXIV, do not at all 
confirm this opinion. I regret not having begun by putting a smaller pro- 
portion of sand; these experiments should be repeated. 

The experiments of tables Nos. XXX and XXXIV are the same, with 
this difference, that in table No. XXX, lime which had been slaked and 
‘ying wet for some years, was made use of, while, in table No, XXXIV, the 
mortars were made of lime as svon as it was taken out of the kiln, In table 
No. XXX, with the old lime, I could get no results, whatever were the pro- 
portions; while with the same sort of lime fresh from the kiln, the mortars 
gave some resistance. I do not know how to account for the mortar No. 3, 
above, being more than one halt weaker than mortar No, 4, of table No. 
XXXII, which was made and proportioned in the same manner. The dif- 
ferences may be owing to the degree of burning of the lime, It appears to 
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me that fat lime loses quality by being worked up with too much water; 
but I made no experiments to determine the quantity of water proper to be 
put in these kinds of mortar; these experiments are yet to be made. It 
results, nevertheless, from the experiments given in the first section, and 
from those given above, that lime, whether common or hydraulic, does not 
bear as much sand as is commonly thought; but it appears to be able to bear 
more trass, whether alone or mixed with sand; which may be attributed to 
the combination that takes place, in the moist way, between the trass or 
puzzolana, and the lime. I purposed making some essays with a view to 
ascertain the quantities of sand and factitious puzzolana that ought to be 
mixed with fat lime to give mortars of good resistance; but these proportions 
can only be fixed after numerous trials, and almost all my leisure had been 
absorbed by my researches as to factitious puzzolana, I should want, before 
undertaking the experiments on the proportions of mortars, to have some 
fixed data, so as to avoid too great a number of useless trials. This isa 
labour that remains to be undertaken; and it will, no doubt, give different 
results, according to localities, and according to the quality of lime and fac- 
titious puzzolana employed, On summing up, it will be perceived that by 
whatever manner I operated, only indifferent results were obtained by mix- 
ing fat lime with sand; while [ obtained very good results by mixing one part 
of fat lime, measured in paste, with two and a half to three parts of sand 
and trass taken in equal quantities; as may be seen at the end of table No. 
XXXI, and in the series No, 2, of table No. XX XIII. It will no doubt be 
objected to me that several demolitions have been made of masonry built of 
fat lime; and that the mortars have been found very hard. I <' coe 
this objection; but | am first obliged to present several other experiments. 


(TO BE CONTINUED.) 


Notes on the smelting of Iron by means of Anthracite, and of the origin of 
the hot blast in the manufacture of that metal; in a letter to the Editor from 
Bensamin B, Howe t, Esa. 


In the number of this Journal for February 1829, Vol. III, p. 158, we 
published the specification of a patent for an improvement in the manufac- 
ture of iron, which is alluded to in the subjoined letter. It was the inten- 
tion of Mr. Howell to have followed up his first successful experiments by 
manufacturing iron in the large way, at as early a period as circumstances 
would allow; his works, in New Jersey, however, were too remote from the 
region of anthracite and of iron to admit of this being done to advantage; and 
other avocations, it seems, prevented the forming of a new establishment i1 
the vicinity of the mines. We have had but little correspondence with 
Mr. Howell for some years past, but have known that he still cherished ao 
unfaltering confidence in the correctness of his views, and a ful! determi- 
nation to carry them out as soon as it could be done with convenience. 
The intense interest which was felt upon the subject at the time when Mr. 
Howell’s patents were issued, was productive of an active correspondence, 
as we partook largely of the contidence and the zeal with which Mr-H. 
was inspired; and the receipt of the letter which we now publish has been 
a source of much gratification from the revival of the impressions of ten 
years ago, and the assurance that what was then anticipated of the final t"- 
umph of anthracite in the iron manufacture, is now realized, 
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Dr. Tuos. P, Jonxs, New York, Feb. 24, 1838. 


Dear Sir:—I write to recall to your remembrance our correspondence 
and conversations in 1828, on the subject of manufacturing iron in its va- 
rious branches, with anthracite as the fuel. It was in that year that I made 
the successful experiments in reducing the ore, by a single process, to mal- 
leable iron, with anthracite, and in puddling pig iron with heated air, using 
that coal for fuel. My Patents bear date in the Autumn of that year.— 
Prior to that period a good deal of money had been expended in unsuccess- 
ful efforts to manufacture pig iron with that coal. In our conversations, 
and | believe in our correspondence, L expressed my conviction, that these 
efforts would continue unsuccessful until some plan essentially different 
from any which had then been practised should be adopted. ‘There seemed 
both mechanical and chemicai difficulties in the way, which no mode then 
in use appeared likely to obviate, and in every instance since, when I have 
heard of pig iron having been actually made with anthracite, a critical in- 
vestigation into the case, has resulted in ascertaining, that however pro- 
mising it may have been in the outset, in the end it was a failure. Mr. 
Crane, (in Wales) appears to have been the first to proceed on a large 
practical scale, and he ascribes its success entirely to the heated air 
—and in this [have no doubt that he is right. When TI stated to you 
the difficulty, owing to the slow combustion of anthracite, of obtain- 
ing any thing but a crude product, little better than a mass of scorin— 
entirely undeserving the name of pig or cast iron, being destitute of any 
portion of carbon—and arlverted to the other fact that pig iton remelted 
with anthracite always parted with a portion of carbon; you explained it by 
remarking that the slow combustion spoken of, caused a// the carbon to 
pass off in the form of carbonic acid gas, and no portion of it to unite with 
the metal, as was the case when either charcoal or coke was used, There 
was no obviating this with the cold blast—the heated air does it effectually, 
—this, inaddition to Mr, Crane’s success, we have ascertained to our entire 
satisfaction,——and you will be pleased, [ am sure, to learn that we have made 
good pig iron with no other fuel than anthracite; and that too under circum- 
stances of great disadvantage as to the means used, so great indeed, that 
had we failed it would have been no argument against the process. There 
are others now trying similar experiments and some have been engaged at 
itfor some time, but in all of which I have yet any precise information, 
charcoal has been used, to an extent which renders the whole result of 
doubtful character. Our iron was made without the aid of any other fuel 
whatever—and I suspect was the first so made on this side of the Atlantic. 
I mention this to you for several reasons, First, | understand applications 
have been made for Patents in behalf of Mr. C, and perhaps of others. 
Mr. C. claims only for the use of heated air, the originality of which as 
applied to iron, L think L may fairly contest;and secondly, if the application 
restson other grounds, then you should know that it has already been done— 
and certainly before some who I suspect will apply; and thirdly, because 
as a friend to all improvement I think you will be pleased to know it. 

On the subject of heated air, I will state a fact or two and leave you to 
make the commentary. My patents were taken out in 1828, they were 
published almost immediately in England—in 1829 the first experiments 
with it were made there, and the patents followed directly after. By the 
bye, I have seen in your Journal, two patents, one for the mode of genera- 
ting the heat, in principle the same as mine, and another for puddling, which, 
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it might be supposed, had been copied from the drawings which I sent you, 
While the coal could not be used in the first process, that of puddling was 
of minor importance—now it must become of value, 

In using the plural, we, I mean my Sons and myself. 

Yours, &c. B. B. Howexc. 

P. S. The maximum of heat used in England and France, appears to 
have been 700° of Fahr, and but seldom above the melting point of lead. 
In the course of our recent experiments we reduced the Rhode Island sand 
stone (you know what that is) to a soft paste, and cast iron exposed to the 
current of heated air, was melted in half a minute; some of the effects pro- 
duced by this intensely hot blast require to be seen; they can hardly be 
realized otherwise. It seems to me, that the use of the hot blast is destined 
to revolutionize the iron manufacture. ‘The diversity in the accounts of its 
results in England and France may I think be accounted for, without im. 
peaching the veracity of either of the parties in the controversy, as to its 
real value and influence on the quality of the iron. B. BH. 


Physical Science. 


Observations on the Absorption of Gases by Water. By W. H. Goons, 
Hampden Sydney College, Va. 

The tables of the absorption of gases by water are found in Dr. Turner's 
chemistry, page 165; one of which is given by Drs. Dalton and Henry, the 
other by M. De Shussure. 

“One hundred cubic inches of distilled and recently boiled water at the 
mean temperature and pressure, absorb of 


Dalton and Henry. Saussure. 

Sulphuretted Hydrogen, 100 cubic inches. 253 cubic inches. 
Carbonic Acid, 100 106 

Nitrous Oxide, 100 76 

Olefiant Gas, 12.5 15.5 

Oxygen 3.7 6.5 

Carbonic Oxide, 1.56 6.2 

Nitrogen, 1,56 4.1 
Hydrogen, 1.56 4.6 


The estimate of Saussure,” Dr, Turner remarks, ‘is in general too 
high. ‘That of Drs. Dalton and Henry, for nitrous oxide, according to the 
experiments of Sir H. Davy, is considerably beyond the truth,” 

It is of some practical as well as theoretical importance to determine the 
actual quantity of any gas, that pure water deprived of the atmospheric 
air it usually contains, will absorb; and whether the absorption of gases by 
water, obeys any general law, 

These points cannot be considered as settled, when the numerical results 
obtained from one set of observations so far exceed those obtained from 
another, The disparity between the tables quoted above, is such as tv 
warrant the opinion that one, and perhaps both are erroneous; and leads 
us to infer that the methods by which they were obtained were as diverse 4s 
the tables are wide of a coincidence. 

With the plan of manipulation pursued by Drs, Dalton and Henry, to 
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obtain their results, 1 have no means of becoming acquainted. That of 
Saussure was as follows. 

A flask, m, holding 250 cubic centimetres, was filled over the pneumatic 
trough with the gas to be absorbed, and held inverted for half an hour un- 
der the water of the trough, that it might acquire the temperature of this 
liquid, which ought to be nearly that of the atmospheric air. The mouth 
of the flask was then closed with a conical ground glass stopper. The 
weight of this flask empty and full of water was accurately determined. 

From this flask about a sixth portion of the gas was poured over the 
mercurial! trough into a receiver filled with mercury. This portion was 
then poured over the water trough into a flask, n, filled with water. The 
weight of this flask before and after the introduction of the gas gave the 
volume of this last. This volume being abstracted from that in the flask, 
m, originally, gave the volume of gas still remaining in that flask. 

Into the flask, m, a quantity of distilled, well boiled, water was poured 
through the mercury, sufficient to expel all the mercury that had been in- 
troduced by the third operation. This flask was then closed at the surface 
of the mercury, and weighed. This gave the volume of water introduced 
into the flask. 

The gas with the water was now strongly agitated for fifteen minutes,while 
the flask m was held by a pair of pincers, to prevent the introduction of 
heat by the hand. It was then plunged under the water of the trough, to 
bring it exactly to its original temperature, opened in an inverted position 
and closed again under water, Now the water which occupied the place of 
the gas absorbed, and [or] the difference between the weight of the flask, 
m, bow and when it was full of water enabled me to know the volume of 
gas absorbed.”” (Annals of Philosophy, Vol. VI, p. 347.) 

This method of obtaining the absorption of gases by water appears to be 
liable to some objections. 

The capacity of the flask, m, as has been noticed by Dr. Dalton, (Ann, 

Philos. Vol. VII, p. 218.) **was ascertained when it was dry within; but 
when filled with air for the experiment, it was wet within, and consequent- 
ly did not contain as much air, by the quantity of water adhering to the 
glass, ”? 
* The water of an ordinary pneumatic trough, is scarcely ever of the same 
temperature at the surface and ata few inches beneath; by contact with 
the atmosphere, the particles on the surface acquire its temperature, which 
causes them to become lighter than those below, and to retain their places: 
the nenconducting material of which pneumatic troughs are usually con- 
structed, preventing the particles beneath the surface from suffering those 
alternations of temperature to which the atmusphere and the surface of the 
trough are subject. 

The density of the gas in the flask, m, after it had been half an hour un- 
der the water is increased; the flask will thea hold more gas than it held 
at the atmospheric temperature, 

After the flask is placed on the mercury trough, the gas in passing from 
the temperature of the water to that of the atmosphere, expands; but the 
removal of the stopper gives it an opportunity of expanding, without afford- 
ing any means of detecting the amount. Consequently, the volume of gas 
inm, when it was under the water, was less than the volume in m and n, 
This is due to the expansion occasioned by the temperature of the atmos- 
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phere; which is higher than that of the water under the surface of the pheu- 
matic trough, 

After agitating the gas and water, the flask was again “plunged under the 
water of the pneumatic trough to bring it exactly to its original tempera- 
ture.” But when the boiled water was admitted into the flask, the gas in 
it was at the atmospheric temperature, and not at the temperature of the 
water under the surface of the pneumatic trough, which ought to be, says 
Saussure, ‘nearly that of the atmospheric air.’” Consequently, a diminu- 
tion of the bulk of the gas took place when the flask was plunged under 
the water, and when opened a quantity of water entered sufficient to occu- 
py the place of the gas absorbed, and the diminution of bulk occasioned by 
lowering its temperature. 

These sources of error in his method probably militated against the truth 
of M. de Saussure’s results. 

The plan adopted to obtain the results given below, for the less absorba- 
ble gases, was to make pure and boiled water absorb as much gas as possi- 
ble by agitating it in contact with the gas; then liberating the gas from a 
known weight of this water by boiling; decanting and measuring the gas so 
liberated with Hare’s eudiometer, and determining its bulk by the weight of 
an equivalent number of measures of distilled water. 

A globe about four inches in diameter was fitted with a cap into which 
a stop-cock was screwed air-tight, the other end of the stop-cock screwing in- 
to the plate of the air pump; a small tube reaching nearly to the top of the 
globe, was cemented into that end of the stop-cock intended for the cap. 
This tube admitted the globe to be exhausted of its atmospheric air alter the 
boiled water was poured in, 

The water used in these experiments was twice distilled, in glass vessels: 
first over the sand bath, and then slowly over a lamp. After being weil 
boiled, a small portion of it was poured into the globe as hot as could be 
ventured without endangering the cement with which the cap was fas- 
tened. The globe was now screwed to the pump plate, exhausted, and 
attached toa jar on the pneumatic trough containing the gas to be tried, by 
means of a connecter and stop-cock, cemented into the top of the jar. By 
depressing it in the water and opening the stop-cocks, the globe was filled 
with gas, and again exhausted, to free it as much as possible from any al- 
mospheric air that might have remained in it after the first exhaustion, 

The time occupied by these exhaustions reduced the hot water originally 
put in, to the atmospheric temperature. 

The globe was then replaced on the jar and again filled with the gas: 
care being taken that it should remain attached to the jar for a few minutes, 
in order that compensation might be made for the reduction of the temper- 
ature of the gas when it rushed into the void; and that the level of the 
water within the jar should coincide with the level of that in the pneu- 
matic trough. 

The globe was then detached from the jar and agitated briskly for filteen 
minutes; during the agitation it was replaced at least once on the jar, aud 
gas admitted to supply the place of any that might have been absorbed. 

Another globe about an inch and a half in diameter, with a neck three 
inches long was counterpoised, and a portion of the impregnated water 
weighed into it, after the agitation ceased, This globe was then filled with 
mercury and inverted ina cup of that fluid; it rested on a ring while its 
mouth dipped under the mercury in the cup. In this position the water 
which occupied the highest part of the globe was boiled by means of a smai: 


| 
4 
> 
‘4 2} 
bed 
A 7 
> 
| 
* 
» 


“Absorption of Gases by Water. 171 


spirit lamp, the gas collecting in the upper part, and an equal bulk of mer- 
cury Rowing out at its mouth into the cup, and as soon as it was sufficiently 
cool to be handled without inconvenience, it was taken to a water trough 
in which a quantity of common salt had been dissolved to prevent the ab- 
sorption of gases by the water decanted, and measured with Hare’s eudi- 
ometer. The bulk of the gas thus obtained was then determined by the 
weight of an equal number of measures of distilled water. 

This method did not answer with carbonic acid, and the protoxide of 
nitrogen, which are so readily absorbed that the greater portion of them 
liberated by boiling, was re-absorbed before they could be decanted and 
measured, 

These gases were generated in graduated tubes filled with well washed 
mercury to free it entirely from saline matter; and after a known volume of 
pure water was introduced, the tubes were left undisturbed for twelve or 
twenty four hours. The bulk of gas exposed to the water in the gradua- 
ted tubes was corrected for the mean temperature and pressure. Barome- 
tric pressure exerted no influence when the absorptions were performed in 
the globe; but the bulk of gas measured at the trough was influenced both 
by temperature and pressure, for which due corrections were made, 

Care was taken that the vessels in which these experiments were per- 
formed should be perfectly clean, and entirely free from grease, or saline 
matter. Whenever there was the slightest appearance that grease had 
been communicated from the cap to the water within the globe, it was re- 
jected; the globe was then washed in a hot solution of potassa, and well rinsed 
three or four times, the last time in the boiled water prepared for the ex- 
periment. The mercury with which the tubes were filled, was well washed, 
and drained through a funnel to free it from impurities. 

Precautions were also taken to have the gases perfectly pure, by pass- 
ing them through such solutions as would take up the impurities suspected 
to be inthem, The hydrogen was prepared in a Woulfe’s apparatus, by 
the action of sulphuric acid or zinc, and passed through a solution of cor- 
rosive sublimate and potassa, to render it perfectly pure. ‘The carbonic 
oxide was prepared from sulphuric and oxalic acids, and remained twenty- 
four hours over water with a stick of potash in it, supported by a wire, to 
free it entirely from carbonic acid. ‘The protoxide of nitrogen was passed 
through water to free it from nitrous acid and nitrate of ammonia, 

With these precautions the following results have been obtained. One 
_— volumes of water at the mean temperature and pressure absorb, 
0 


Hydrogen, 1.82 Vols. Oxygen, 3.01 Vols. 
Carbonic Oxide, 1.92 * Nitrous Oxide, 55.00 “ 
Nitrogen, 2.24 *« Carbonic Acid, 139.96 “ 


one hundred volumes of spring water give off by boiling 205 vols. of gas; 
but the same quantity of pure water absorbs by agitation, 2.44 vols, of at- 
mospheric air. 
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Franklin Institute. 


Minutes of the Board of Managers. 


Ata meeting of the Board of Managers, held at the Hall of the Institute, 
January 24th, 1858, 

Mr. Joun Wiecanp was elected Chairman of the Board; and 

Messrs. Joun C. Cresson, and Henry Troru, Curators for the ensuing 

ear. 
At a meeting of the Board, held February 2ist, the Chairman nominated 
the standing committees agreeably to the by-laws. On motion, ALrrev 
Lancpon Extwyn, M. D. was added to the Committee on the Library; 
Messrs. James C. Boorn and Jacop Peirce were added to the Committee 
on the Cabinet of Minerals; and Messrs. Joserpu M. Truman, Joun M. 
Ocpren and Briron Con.ies were added to the Committee on the Ex- 
change; when the committees were appointed as fullows:— 


On the Library. 
Henry Troth, Chairman. J. Henry Bulkley, 
Isaac Hays, M. D. Alexander M:Clurg, 
Thomas Fletcher, Robert M. Patterson, 
Isaac P. Morris, Alfred Langdon Elwyn, M. D. 
On the Cabinet of Models. 
John Agnew, Chairman, John S, Warner, 
John Struthers, William Hart Carr, 
Isaac P. Morris, John Gilder, 
Andrew M. Eastwick, William D. Parrish. 
On the Cabinet of Minerals. 
Isaiah Lukens, Chairman. Charles B. Trego, 
Samuel Hufty, Henry D. Rogers, 
Abraham Miller, James C. Booth, 
William H, Keating, Jacob Peirce. 
On Publications. 
Isaac Hays, M. D. Chairman. John C, Cresson, 
Samuel V. Merrick, Robert M. Patterson. 


Matthias W, Baldwin, 
On Premiums and Exhibitions. 


John C, Cresson, Chairman. Isaac B. Garrigues, 
William H. Keating, Alexander M‘Clurg, 
Alexander Ferguson, John S. Warner, 
Thomas Fletcher, John Agnew. 

On Instruction. 
Frederick Fraley, Chairman. Charles B. Trego, 
John Wiegand, Henry Troth, 
James M. Linnard, Henry D, Rogers. 


Isaac P. Morris, 
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On Monthly Meetings. 
Andrew M. Eastwick, Chairman, William Hart Carr, 
Matthias M. Baldwin, J. Henry Bulkley, 
John C, Cresson, William D., Parrish. 
John S. Warner, 

On the Exchange. 
John S. Warner, Chairman. John Gilder, 
John Struthers, Joseph M. Truman, 
Andrew M. Eastwick, John M. Ogden, 
Isaac B. Garrigues, Briton Corlies. 
Managers of the Sinking Fund. 

Samuel V. Merrick, Chairman. Frederick Fraley, 

Alexander Ferguson. 

luditors, 

Isaac B. Garrigues, William Hart Carr. 


On Finance. 
William H. Keating, Chairman. Frederick Fraley, 
Samuel V. Merrick, Henry Troth, 
Alexander Ferguson. 
(Extract from the Minutes.) 
Joun Wiecanp, Chairman. 
Wituiam Hamitton, 4cluary. 


Mechanics’ Register. 


LIST OF AMERICAN PATENTS WHICH ISSUED IN JUNE, 1837, 
With Remarks and Exemplifications by the Editor. 


111. For improvements in the construction of Rail Road Cars; 
fiustavus Plantou, Administrator of Anthony Plantou, city of Philadel- 
phia, June 3. 

This contrivance exhibits a rail road car upon castors. The running 
wheels are to be grooved to embrace both sides of the rail, and these 
wheels are embraced between, and have their gudgeons in, two cheeks of 
netal, which unite at top, forming part of a vertical swivel upon which the 
wheel, with its embracing cheeks may revolve horizontally. The claim 
sto“ the substitution for the axle now in use, of four upright pivot stand- 
ds,as above described, which contain the wheels, and possess the power 
ol rotation; also their mode of construction, and their application to any 
iorm of car or locomotive that may be used on railroads.” 

There is no probability that a car upon this plan will ever be essayed, 
ind should it be, we are convinced that its career would end there. The 
lea that such a wheel would readily adapt itself to curvatures, is manifestly 
ullacious. It is to swivel round by the action of the two flanches of the 
‘heel upon the rail, and that under the weight of the car and its burthen. 


112. For an improved mode of Dipping Loco Foco Matches; John 
Hatfield, Stillwater, Saratoga county, New York, June 38. 
15* 
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After describing the usual mode of dipping the matches by hand into the ig- 
niting composition, which is said to be slow and inaccurate, the mode in- 
vented by the patentee is described, and this consists in taking a tube, or 
cup, which is conical, and inserting a sufficient number of matches, to {ill 
the mouth of it; and hold themselves in, the sulphured ends standing out- 
wards, The conical form of the tube will cause the points of the matches 
to stand free of each other, and when made even, they may be dipped so 
that the composition shall just cover their points. The claim is to** the use 
of a tube with a funnel shaped or diverging mouth, by which an indefinite 
number of matches may be held and dipped at once, as above specified.” 


113. For a Machine for Making and Drying Bricks; James 
Hodges, Anderson District, South Carolina, June 3. 

The 7 novelty in this machine consists in a furnace for drying 
the bricks. ‘There is a mixing tube for the clay, in which a shalt, carrying 
knives is, made to revolve in the usual manner; an apparatus of elevators is 
to carry the clay into the mixing tub, which is also tobe supplied with water 
from a reservoir. A sieve for sanding the bricks, and a revolving brush 
for oiling the moulds also form a part of the appendages to the machine. 
The furnace, above spoken of, extends the whole length of the machine, on 
one side of it. A railway consisting of two tracks parallel to each other, 
and united at each end by semicircular rails, forms a continuous road upon 
which carriages, which receive the bricks as they are pressed, traverse 
round; this railway passes through a kind of oven in the furnace, and through 
this therefore the bricks are made to pass. Two vertical shafts carry chain 
wheels, around which an endless chain passes within the semicircular ends 
of the railway, and to this chain is attached the carriages with the moulded 
bricks. 

The general construction and operation of this machine is sufficiently ap- 
parent, but the particular arrangement of some of the individual parts is not 
clearly made known, although they are claimed both separately and in com- 
bination; these claims consist in “the form of the moulds, and the method 
of drying the bricks by causing them to pass through a heated kiln, on a 
revolving endless chain, over ways, instead of drying them in the usual 
manner; also the method of oiling the moulds, and sanding the bricks.” 

The machine, as represented, is to be operated by horse power, and it 
appears that the moulding and pressing are to be carried on continuously; 
we apprehend, however, that under the arrangement exhibited, so far as it 
can be understood, there will be found practical difficulties, as the machine 
is complex. With respect to the drying we are entirely at fault, as it ap- 
pears to be utterly impossible to effect this in the way described, during the 
time the bricks are being made: the oven, to be effective, should, we think, 
be half a mile long, at least. 


114. For improvements in Boilers for Generating Steam; James J. 
Rush, machinist, Philadelphia, June 3 (See specification.) 


115. Forimprovements in Trusses for the radical cure of Hernia; 
Heber Chase, M. D., city of Philadelphia, June 10. (See Bibliogra- 
phical Notice, p. 95.) 
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116. For improvements in the Machine for Planing Boards; Sam- 
uel Whitney, Dunstable, Hillsborough county, New Hampshire, 
June 3. 

In this machine there is a horizontal planing wheel, furnished with cut- 
ters, or irons, for roughing and finishing the board. The boards are to be 
fed in between, and to be drawn on by rollers, as in most other planing ma- 
chines. The claims, necessarily, are restricted to the particular manner in 
which the respective parts are combined together, and made to operate. 
Upon the face of the thing there is not any superiority in this over the ma- 
chines which have preceded it; but of this it might be unfair to pronounce 
a definite judgment from a drawing and description only. 


117. For an improvement in the Cotton Press; Gideon Fitz, Clinton, 
Hinds county, Mississippi, June 10. 

The claim in this press is **the mode of connecting the screw with the 
cotton box, by placing the nut of the screw under the box, on a sill, or 
sills, which sill or sills may be let into the ground in a horizontal manner, 
and be covered over with earth a few inches deep, to admit the horse or 
team which carries the lever round, to pass over the sill or sills.””__ In this 
press the inner end of the sweep rests on a collar and forms the nut of the 
screw, which as it is carried round, causes the screw and the follower 
which is attached to its upper end, to rise without revolving, and to press 
the cotton in the cotton box situated above it. 


118. For an improved Machine for separating Wild Peas, or 
other round seeds from grain; Lester Butler, Cobleskill, Schoharie 
county, New York, June 3. 

This machine consists mainly of a wheel, or round table, which is made to 
revolve horizontally. Its surface is dishing, or inclines towards the centre, 
where it is open for the round seeds to fall through it into a receiver ex- 
tending under the opening. ‘The seed to be cleaned is put into a hopper 
furnished with a shoe, and the grain falls down nearly on to the middle of 
the inclined rim, which is kept revolving by its shaft. ‘There is a contrivance 
jor agitating the seed as it passes round, and from the inclination of the rim, 
the round seeds pass towards, and fall through, the open centre, The 
wheat, or other elongated grain, is carried by revolving brushes, to the peri- 
phery of the wheel, where it falls into a separate receiver prepared for it. 

The claim is to ** the principle of separating round seeds from the grain, 
by a horizontal inclined wheel, projected in such a manner as to admit the 
revolution of the wheel, or plane, a separation of the round seed from 
grain, and the process of raking the deposit of the hopper, and gathering 
the grain after being cleansed, into a receiver attached to the machinery.” 

The specification of this patent is very far from being a model for such 
instruments, as itis very deficient in clearness. 


119. For improvements in the Machine for sawing Clapboards; 
Samuel Goss, Milford, Hillsborough county, New Hampshire, June 3. 

“The applicant claims no part of said machine as new, excepting the 
guide, as specified, connected with the screw gauges, and the shelf moved 
by the arm, for sawing clapboards.” The guide and shelf spoken of con- 
stitute the machinery for canting the bolt at every cut, so that a circular saw 
may alternately cut a thin and thick edge. 
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120. For an improvement in the Machine for Sawing Shingles; 
Samuel Goss, Milford, Hillsborough county, New Hampshire, June 3. 

The claim in this, as in the clapboard machine, is to “ the guide moving 
on a pivot, as specified, and connected with the arms and screw gauges, for 
sawing shingles,’ ‘The principle of action is analagous to that of the jast 
machine, with this difference, that the tilting of the bolt is endwise, 


121. For an improvement in the Process of Leaching Ashes; Gar- 
ret Clement, Canadaigua, Ontario county, New York, June 10. (See 


specification. ) 


122. For a Machine for breaking and softening Hides, Skins 
and Leather; Eli Kendall, Newton, Middlesex county, Connecticut, 
June 10. 

The skins are made to pass over a large roller, to which they are con- 
fined, and on which they are carred forward regularly by means of a feed 
roller which presses upon it. ‘The breaking and softening is effected by 
means of elastic knives set spirally around a third roller, revolving above 
that first named, The claim is to ‘* the spring or elastic breakers constructed 
and applied to the machine for breaking and softening hides, skins, and 
leather as above described.” 


123. For animprovement in the mode of Making a Batting, or Vi ‘eb, 
for Hat Bodies; Thomas Blanchard, city of New York, June 14. 

The claim made by the patentee will atford a good general idea of the 
operation of the above named machine; its particular construction cannot be 
given without the drawings. The fancy, and other rollers are employed 
to prepare the fur, in the same manner as in some other machines. And 
the patentee says that “the quick fancy that throws the fur from the dofler 
will raise a sufficient current of air by its rapid motion to carry the fur to the 
roller, with the assistance of the draught of the fan. I do not claim the 
fan as my invention, nor the wire vellum apron, nor any part separately, 
But I do claim as my improvement, or invention, the forming of a batt or 
web, of fur by throwing the fur into a chamber, and depositing it on an 
endless web of wire cloth, or vellum, revolving around two extended roll- 
ers, and by exhausting said chamber of air by a revolving fan on the other 
side of said chamber; the air passing through the wire cloth deposits the fur 
upon it, and draws it tight upon the wire cloth, at the same time the wire 
cloth is performing its progressive motion, and carries the fur under a vi- 
brating roller which hardens it to a sufficient tenacity to be handled and 
formed into hat bodies, or used for naps; and the arrangement and combi- 
nation of the above machinery, and parts of machinery, in the manner de- 
scribed and set forth, and for the purposes aforesaid.” 


124. For a Stove for heating Irons for Hatters, Tailors, §c.; Var- 
tholomew W. Taber, Falmouth, Barnstable county, Massachusetts, 
June 10. (See specification.) 


125. For an improvement in the method of Protecting Timber 
Srom destruction by Worms and Dry Rot; August Gotthilil, City 
of New York, June 14. (See specification.) 
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126. For an improvement in the Plough; Bancroft Woodcock, 
Mount Pleasant, Westmoreland county, Pennsylvania, June 14. 

The numerous patents for ploughs hardly admit of any other novelty 
than some particular mode of constructing certain parts, so as to render their 
renewal easy as they wear out, or of putting the respective parts together. 
The claims made by Mr. Woodcock are “ with reference to the share, the 
making it with plane surfaces instead of curved ones; continuing such sur- 
faces to the shoulder on each side, so as to leave the metal throughout so 
thin that when it wears off by use, the share will still present a thin edge 
tothe ground, Also the reversing cutter received into a recess on the land 
side, and capable of having either of its edges presented forward, so as to 
form the cutting edge of the plough, and secured in its place on the land 
side by.a wedge, or wedges, or in any other manner which may be pre- 
ferred. Likewise the mode of forming the renewable point as specifically 
set forth.’ 


127. For improvements in the Machine for Breaking Hemp and 
Flaa; John Warren, Westbrook, Cumberland county, Maine, June 14. 

This is an ingeniously contrived machine, and it has been preceded by 
several others, meriting the same character; but none of which have been 
found to Operate advantageously in continued use. In this machine the 
hemp or flax is held ina clamp, from which it hangs down vertically, there 
being the necessary contrivance to allow it to be raised up and down, as it 
is fed between breakers which slide horizontally, the slats on one passing 
between those of the other. 

The claim is to the **manner of constructing a machine for breaking 
hemp and flax, as described; that is to say, with a movable brake acting 
horizontally upon a stationary brake, by means of cranks or other analagous 
contrivance, with metal or other blades attached to them, and operating in 
the manner set forth, Also the arrangement of the clamp, and other parts 
of the feeding apparatus by which they are adapted to operate in conjunc- 
tion with the said horizontal brakes,” 


128. For an improvement inthe Machine for Breaking and Dress- 
ing Flax and Hemp; Harvey Lull, Ithica, ‘Tompkins county, New 
York, June 14. (See specification.) 


129. For an improvement in .¢nthracite Coal Stoves; Aaron O. 
Price, Newark, Essex county, New Jersey, June 14. 

The main feature of novelty in this stove, or grate, is the enclosing an 
open fire place by transparent doors, which may be made to open or to 
slide laterally. 

“The principle claimed by me as original is the substitution of an open 
grate in a mica or glass case, instead of a furnace, or pot to contain the coal. 
The advantage of my principle is the whole fire being visible, giving a 
beautiful and pleasant light, and the heat radiated without obstruction, 
making it as safe as any close stove, with the advantage of an open grate.” 
Notwithstanding all the advantages set forth, we do not believe that this 
stove is destined to go into extensive use. 
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130. For improvements in Harness for Horses in Shafts; Robert 
Beale, city of Washington, June 15. 

This harness is so constructed, that the driver can very readily disengage 
the horse, leaving him untrammelled, and freeing him entirely from the 
carriage. The claim made is to ‘* the mode of constructing the apparatus 
described, by means of which the two halves of the back band, or saddle 
tug are connected together, and instantaneously disengaged, so as to free 
the horse from the shafts of the carriage; in combination therewith I also 
claim the manner herein set forth of causing the horse to draw by means of 
what I have denominated a tug plate, and trace staple, constructed and 
operating substantially in the manner herein shown,” 

The apparatus described is simple, and would be efficient; but experience 
proves that no device of the kind will go into general use; when first ex- 
hibited, persons are pleased with them, but riders do not intend to be run 
away with, or to carry with them a perpetual memento that they are lia- 
ble to this accident; and even when this does occur, there would frequently 
be more danger in suddenly disengaging the horse, than in taking the risk 
of keeping him in the shafts. 


131. For an improvment in Capstans for Ships, and for other pur- 
poses; Increase Wilson and Francis Beckwith, New London, Connec- 
ticut, June 15. 

This capstan has two vertical barrels, instead of one, and these are about 
a foot in diameter, and placed six inches apart. At their upper and lower 
ends they are to be geared together by cog wheels, to insure their uniform 
action. The head of one projects up, as usual, to receive the levers, or 
handspikes, by which they are to be turned, A number of grooves or 
scores, is cut round each barrel to receive the rope, which is to go round 
the two, crossing between them. ‘+ The size of the barrels, wheels, and 
scores, as also their number, may be varied, and also the materials of which 
they may be made. What we claim, therefore, as our invention, and de- 
sire to secure by letters patent, is the combination, as before described, o! 
two barrels with wheels, scores, and ropes so arranged as to receive the 
rope uniformly on to one end of the barrels, and conduct it steadily on avd 
off the other, as specified.” 


132. For an improvement in the A/achine Jor Scraping Hides: 
Reuben Shailor, Haddam, Middlesex county, Connecticut, June 19. 

The claim is to ** the combination and arrangement of the several parts 
of the machine for scraping hides, as set forth, by which the scraping 's 
performed by placing the hides on the surface of a revolving cylinder, and 
causing a frame containing several knives, or scrapers, to move by common 
band or cog gearing, backward and forward over the hides, at right angles 
to the motion of the cylinders, by which they are thoroughly scraped in 
every part; the knives, or scrapers, having also an alternate vertical move- 
ment, caused by the vibrating lever, or beam with a wheel in each end 
passing over inclined planes near each end of the frame.”’ 


133. For an improvement in the process of Divesting Caoutchouc 
of its adhesive properties, §c.; Charles Goodyear, city of New York, 
June 17. (See specification.) 
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134. For an improvement in the construction of Mopheads, and the 
mode of securing them upon handles; Jacob Howe, Worcester, Wor- 
cester county, Massachusetts, June 15. 

The head which is to hold the materials which are to form the mop, con- 
sists of two parallel bars, which, by means of a screw that passes into the 
handle, may be drawn together so as to hold the cloth, or other material, 


135. For a Machine for cutting Dye Wood; Lucilius H. Moseley, 
Poughkeepsie, Dutchess county, New York, June 22. 

A vertical shaft is made to revolve by means of bevil gear, or otherwise, 
the upper end of this shaft carries a conical cup of cast iron, the apex being 
downwards, and the mouth sufficiently large to receive the ends of such 
stulias is to be cut. One or more knives are to be fixed in the cup, ex- 
tended from the bottom to the top, and the log of wood is clamped ina 
sliding gate above the cup, so that the wood will descend by its own gta- 
vily. When small pieces are to be cut, which cannot be held in the clamp, 
they are put into the cup, and are prevented from revolving with it by 
means of a stationary division piece to be affixed to the machine for that 
purpose, ‘The claim is to * the employment of a hollow conical cup to 
carry the cutters, in the manner set forth; and also to the using in such a 
cup, a check, or division piece, by which the smaller pieces of stuff may be 
cut.” 


136. For Alills for grinding Coffee and other substances; Hiram 
Twiss, Meriden, New Haven county, Connecticut, June 19, 

This mill bas a cylindrical nut, which revolves in a hollow cylindrical 
case, to which there are appended several contrivances alluded to in the 
claim, such as a cleaning cylinder, and a cracker, neither of which will he 
here described, and we think them of but little value, whilst they render 
the machine unnecessarily complex, There are but few articles of do- 
mestic economy the office of which is better performed than that of the or- 
dinary coffee mill, leaving little to be desired excepting in the human ma- 
chine, by the aid of which the berry is to be roasted, and the beverage 
prepared, 


137. For improvments in the instrument for Extracting Hair from 
Skins; Edward Flint, city of New York, June 30. 

The patentee denominates this instrument a clamp fur knife, and claims 
“the combination and arrangement of the clamp with the cushion and 
blade, confined and operated by means of a spring, hinge, or pivot, or oth- 
erwise, and together forming substantially, in the manner described, a new 
hand instrument, knife, or pincers, for extracting hairs from fur skins.” 
Although this instrament cannot be called complex, it cannot be readily de- 
scribed without giving a greater space than is thought proper to an article 
inwhich but few would feel an interest. 


138. For improvements in Managing Saccharine, Vinous, and 
vleetous Fermentation; John J. C. Sheridan, city of London, a sub- 
ject of the King of Great Britain, June 30. 

The specification of this patent is of great length; we intend, therefore, 
hereafter, to prepare an abstract of it, furnishing all the details, so far as they 
may be necessary to make the nature and merits of the process known. 
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139. For an 5 ag in Lamps for Lighting Houses; Samuel 
Rust, city of New York, June 30. 

The metallic stoppel of this lamp is ground so as to fit into the neck of 
a glass lamp, passing in like a cork, or rather like the ground stopper of a 
decanter; thus avoiding the troublesome appendage of a screw, or the im- 
perfect device of a cork. The wick in this lamp is to be raised by a roller, 
as in Mr. Rust’s other lamps. We have them in use, and find them exce|. 
lent. The claim is to the grinding in of the stopple, as described, 


140. For improvments in the Alachine for Morlicing Timber; Tho- 
mas H. Hoskins, Springfield, Clark county, Ohio, June 30. 

The bed of this machine is an inclined plane, the chisels working in this 
direction instead of vertically, as in other morticing machines, ‘There js 
also considerable peculiarity in its construction in other respects, which 
cannot be understood withoutthe drawing. The claim is to “ the general 
arrangement and combination of the operating parts thereof, as peculiar in 
their character; that is to say, the arrangement of the wedge formed pieces, 
by which, and their connection with the treadle, the mortice chisel! is made 
to traverse backward and forward on an inclined plane, together with the 
arrangement of the straps, weights and screws, for moving the traverse 
bar.” 


141. For improvements in Lamps and Lamp Torches; Jeremiah 
Marting, Boston, Massachusetts, June 30. 

The drawing represents a swinging lamp, or torch, such as is used by our 
firemen. The burner, or tube, for containing the wick, is surmounted at 
its lower end by a cup into which any superfluous oil may flow trom the 
wick, and thence through holes leading into the body of the lamp. The 
purpose answered by this cup, and the holes above spoken of, is the same 
with the analogous contrivance in our common lamps, where the stopple 
is made dishing, and there is a hole for ventilation, and to allow the waste 
oil to return in the lamp. ‘The claim is to * the said improvement as above 
described, for the purpose set forth.” 


142. Foran improvement in the Open Fireplace, or Grate; Roge 
M. Sherman, Fairfield, Fairtield county, Connecticut, June 30. 

The heated air from the fire is to circulate through several rectangu- 
lar flat boxes, called radiators, and connected together by flues, ‘Where is 
nothing very peculiar in the general arrangement, but still the form of the 
apparatus differs sufficiently from that of some others constructed for the 
same purpose, to justify the grant ofa patent. The claim is to * the com- 
bination of the open fireplace with the radiators placed over it horizontally. 
connected by several flues with the chamber, and with each other, as de- 
scribed,” 


143. For an improvement in cast iron Press Cases for Tobacco; 
Granville D. Allen, Richmond, Virginia, June 30. 

This press case is a cast iron box, within which the box into which the 
tobacco is to be prized, is enclosed, and fils it closely, The press case has 
flanches, or ears, at its corners, to receive screw bolts, which keep it firm!y 
together, and allow it to be taken apart for the removal of one box, and the 
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insertion of another. The claim is to ‘* the press case with diagonal flanches, 
or ears, connected by screws, or key bolts.” 


147. For an improvement in Cons/ructing the Frame work of a 
Portable Horse Power; John A. Nelson and J. P. Ross, Lewisburg, 
Union county, Pennsylvania, June 30. 

The frame work, for a horse power, above alluded to, is believed by the 
patentees to be peculiarly firm and compact; they “ claim the constructing it 
with the sill and cap pieces crossed in the manner described, and connected 
together by upright posts, with girths to brace them and to sustain the 
gearing; the whole combined together substantially in the manner set 
forth.”? 


SpeciFicaTIons OF AMERICAN PATENTs. 


Abstract of the Specification of a Patent for improvements in boilers for 
generating steam for Steam Engines; granted to James J. Rusu, city 
of Philadelphia, June 3rd, 1837. 


The general principle upon which I construct my boilers is that of com- 
bining together two, three, or more sections of cylinders, in lieu of two, or 
more, perfect cylinders, placed side by side; such sections of cylinders having 
tubes within them, constructed and operating in the manner of those ordi- 
narily used in locomotive steam engines. The accompanying sketch is a 
cross section of two such cylindrical sections united together, by rivets or 
bolts, a, a, and to the diaphragm, or plate, 6, b, extending the whole length 
of the boilers. The cylindrical parts of such a boiler may be three feet 
six inches in diameter, and their conjugate diameters six feet, more or 
less, Such boilers do not differ in the general mode of arranging the tubes 
iorthe passage of heat, from ‘hose in general use. I intend in general, to 
surmount these boilers by steam chambers, which steam chambers, how- 
ever, | do not claim as constituting any part of my invention. Three or 
more sectional cylindrical boilers may be connected together in the same 
way, with the former. The combining together of boilers consisting of 
sectivis of cylinders, as herein described, constitutes my first improve- 
ment. 


My second improvement consists in the using of sheets of wove wire, or 
wire gauze, of a fine texture, similar to that employed in bolting machines, 
Vou. XXI.—No, 3—Marcn, 1838. 16 
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to prevent the rising of the water into the steam chamber, and the conse. 
quent throwing of a quantity thereof, into the cylinder, intermingled with 
the steam. For this purpose I stretch sheets of wire gauze upon suitable 
frames, which frames are allowed to float upon the surface of the water in 
the boilers; or I stretch such sheets of wire gauze across the tubes which 
connect the boiler, with the steam chambers, or I place them in any other 
manner which convenience or the particular construction of the boiler may 
suggest, so that the sheet, or sheets may be interposed between the water 
in the boiler, and the steam chamber, or reservoir; where it will have the 
effect of breaking the rising bubbles, and of separating the water and steam 
from each other, 

I am aware that wisps, or tangles of wire have been placed in steam 
pipes, with a view to the obtaining of the end proposed by me, but my plan 
ot interposing a sheet of wire gauze, just above the surface of the water, 
which | have tound to answer the intended purpose in the most perfect 
manner, is, as I believe, essentially new. 

What | claim as constituting my improvements in boilers for the gen- 
erating of steam is, first, the combining together of two, three, or more 
boilers in cylindrical sections, in the manner, or upon the principles herein 
fully set forth; and, secondly, the placing of a sheet of wire guaze, or wove 
wire, at or near the surface of the water in steam boilers, substantially in 
the manner, and for the purpose above made known and described. 

James J, Rusu, 


Mechanics’ Register. 


Specification of a Patent for a new method of leaching ashes for manufaclu- 
ring Potashes; granted to Garret CLement, Canandaigua, Ontario coun- 
ty, New Fork, June 10th, 1837. 


Let the Leach be set in the usual manner and of such size as is found 
convenient; but the size most approved, is such as to contain ten bushels of 
ashes. 

In filling the leach, spread on the bottom one bushel of slaked lime, and 
in the centre of the leach, place a small quantity, about three quarts, of 
unslaked lime, then putin five bushels of ashes, and on the ashes pour filly 
gallons of boiling hot lime-water; next place in the centre of the leach oue 
peck of unslaked lime, heated in the arch to a red heat, and on the lime 
place halfa bushel of ashes taken hot from the arch; next put in five bushels 
of ashes, and on this pour hot lime water until the leach begins to ruv. 
And as soon as the hot water has run down in the ashes, put on cold water 
as much as is necessary, 

W hat I claim as a vew invention in this specification, and for which I wish 
to secure Letters Patent, is the use of hot unslaked lime and hot ashes, 
and the manner of disposing of them in setting up the leach, by means o! 
which a degree of heat is produced and continued in the leach greater thao 
can be secured by any other koown means, and in this manner a leach is 
run down in six hours, being a shorter time, and the strength of the ashes 
more fully extracted, than by any other known method. 

Garret Chement. 


Remarks by the Editor—We are really at a loss to discover the rationale 
of the operation of heated unslaked lime, as above used in the manulactu- 
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ring of Potash. The heat may, undoubtedly, facilitate the process, but 
to afford this, unslaked lime is certainly not necessary; heat has, in fact, been 
applied by others as fully as it is proposed to be applied in the foregoing 
process. 


Specification of a Patent for a Stove for heating irons for the use of Hatters, 
Tailors, §c.3 granted to Barrnotomew W. Taser, Falmouth, Barnsta- 
ble county, Massachusetts, June 10th, 1837. 


To all whom it may concern, be it known, that I, Bartholomew W. Ta- 
ber of Falmouth, in the county of Barnstable, and State of Massachusetts, 
have invented an improved stove for heating irons for the use of Tailors, 
Hatters, &c., and I do hereby declare that the following is a full and exact 
description thereof. 

This stove is intended to be used with anthracite as fuel, but other kinds 
may be burnt in it, ‘The most convenient form is rectangular, the plates 
being, in general, of cast iron, and put together in the usual manner. The 
fuel is contained in a grate with front and bottom bars such as are common- 
ly employed in open fire places, and frequently in close stoves, there being 
a door in front by which the grate may be enclosed, and another above it 
for replenishing the fire. The receptacles for the irons to be heated are 
at each side of the fire, and consist of small compartments, like ovens, 
which are closed by doors that slide up and down; each of these compart- 
ments must be sufficiently long and deep to contain the goose, or pressing 
iron, which is to be laid upon its side within it, the handle standing out, so 
that when a door or shutter which closes the compartment is slid down, 
the handle of the iron is without, exposed to the air, there being two notch- 
es in the lower edges of each of these sliding shutters, to allow it to close 
over the two ends of the handle. 

The distinguishing feature of this stove, as applied to the heating of irons 
is, that the irons are exposed to the direct action of the fire, there being 
bars at each end of the grate, which bars constitute the division between 
the fire and the compartments, so that the faces of the contained irons are 
exposed to it, as they would be if exposed against the front bars of an 
open grate, whilst, at the same time, they are confined within a small 
oven, or enclosed compartment, in which they will be rapidly heated. For 
an exemplification of the manner in which this stove may be constructed, 
I refer to the drawing thereof deposited in the Patent Office. 

What I claim as my invention, and wish to secure by Letters Patent, is 
the constructing of a stove for heating irons, having compartments to re- 
ceive them in which the irons are exposed to the direct action of the fire, 
whilst they are enclosed by doors, shutters, or slides substantially in the 
manner herein described; not intending by this description to limit myselt 
to any particular form of stove, or to the number of heating compart- 
ments, or of the sides thereof on which such compartments may be situated. 

Bartuotomew W, Taser. 


Specification of a Patent for a method of protecting timber from destruction 
by worms, dry rot, or other processes of spontaneous decay; granted to 
Aveust Gorruitrr, city of New York, June 14th, 1837. 

To all whom it may concern: be it known, that 1, August Gotthilff, of the 
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city of New York, in the state of New York, have invented a method of 
protecting timber from destruction by worms, dry rot, or other processes of 
spontaneous decay, by the application of materials thereto, which have not 
heretofore been applied to the same purpose, in the same way; and | do 
hereby declare that the following is a full and exact description thereof, 

I saturate the timber with either of the following articles, either alone 
or combined with common salt; or I use two or more of them so mixed, or 
combined, as may be preferred; that is to say, I take common vegetable 
tar, pitch, the tar-like residuum from the manufacture of illuminating gas, in 
gas works where animal or vegetable oil, rosin, a mixture of oi! and rosin, 
or any vegetable oleaginous or resinous substance is employed for the pro- 
duction of the gas, and I melt or combine them together in such propor- 
tions as may appear best, adding, in most cases, to these resinous materials, 
and more especially when the timber to be saturated is of a very porous kind, 
irom one-eighth to one-fourth part of their weight of common salt, 

As these materials are to enter, and fill, the pores of the wood, by the 
aid of beat, it may be necessary, sometimes, to dilute them, and this | 
do by means of spirits of turpentine, or of an analogous solvent distilled from 
any of the above enumerated materials; this, however will rarely be neces- 
sary. ‘lo effect perfect saturation, I place the timber and the resinous ma- 
terials together,in suitable metallic troughs, or tanks,the quantity of (he resio- 
ous matter being sufficient to cover the timber; the whole is then submitted 
to a temperature of from three to four hundred degrees of Far. scale, for a 
term which may vary from one to twelve, or more, hours, dependent upon 
the size and nature of the timber; after which the redundant heated fluid is 
to be drawn off, when it will be found that the timber will be saturated 
throughout. The well known processes of exhaustion, and pressure may 
be applied to promote the saturation, but it is not believed that this will 
ever be required, 

What I claim as constituting my invention is the application of the tar, 
pitch, and other analogous materials, obtained from vegetable substances, 
by the agency of heat, to the various kinds of timber, in the manner de- 
scribed, so as completely to saturate the same; using these various materi- 
als, in some cases, in combination with common salt; but it is to be distinctly 
understood, that I claim the saturating of timber with the vegetable pro- 
ducts within mentioned, by submersing the timber therein, in a heated state, 
without, as well as with, the addition of common salt. 

Aveust Gorrnitrr. 


Specification of a Patent for a machine for Breaking and Dressing Hemp 
and Flax; granted to Harvey Lui, Ithaca, Tompkins county, New York, 
June 14th, 18537. 


To all whom it may concern, be it known. that I, Harvey Lull, of 
Ithaca; in the county of Tompkins, and State of New York, have invent- 
ed an improved machine for the purpose of breaking and dressing hemp 
and flax; and I do hereby declare that the following is a full and exact 
description thereof. 

Upon a main shaft, the gudgeons of which are sustained in any suil- 
able frame, 1] fix two circular heads, which for an ordinary sized machine 
for hemp may be three feet in diameter, and three feet six inches apart. 
Between these heads there are to be fluted breaking rollers, which have 
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f | their bearings near the peripheries of these heads, or in circular plates. i ; 
it These rollers may be of cast iron, or of wood covered with metal; they mee) | 
rt extend from one circular head to the other, and may be ten inches in mot) 
0 diameter. They are fluted from end to end by deep angular flutes, mi) 
each of which may constitute two sides of an equilateral triangle, and mit) 
e §G of these there are upon each roller usually ten in number. Two or ty 
~ more such rollers are placed at equal distance apart, with their teeth ft 
e 9 projecting beyond the edges of the plates in which their gudgeons re- ae 
n volve. Knives for dressing the hemp, or flax, extend across from head } 3 re 
' to head, there being one in atlvance of each roller, nearly in contact with ‘tag 
ry #§ it, and having its blade in the direction of the peripheries of the cir- Pit 
cular heads, and on a level with them, whilst they are strengthened by 
"y a strip on their backs at the under sides of them. ¢ 
, The breaking is to be effected by means of metallic plates, or slats, 


with the aid of the above named fluted rollers, within the flutes of 


. which they are to be received, their conjoint action effecting the object. 

These slats may be of the same length with the rollers, four or five ta 

" inches wide, and one-fourth of an inch thick; and they are to be so fixed will gad 

ee that they may be made to pass to a greater, or a less depth within the 8 ie 

4 roller flutes, as the breaking proceeds; the rollers also must be made ol ae 
- ¢§ to revolve on their own axes, and both of these objects I effect in the t Petty 
d following manner. 
‘ I prepare two flat circular plates, or hoops, usually of cast-iron, which he if sea 
a are to be of such size, and so attached to the frame of the machine, as nia i ot 
that they shall surround the fluted rollers, near each of their ends. 
. One of these hoops is round on its inner edge, and the opening therein Pe 

4 of such diameter as just to allow the fluted rollers to revolve, and to be a 


carried round by the main shaft, within, without touching it; this plate 
or ring, is about three inches wide. ‘The opposite plate differs from 
this firstin being furnished with teeth on its inner edge, which mash into 
the flutes, or teeth, of the fluted rollers, which play with freedom in them. 
The effect of this arrangement, is that when the main shaft, carrying 
the cylinder of fluted rollers and knives is made to revolve, the individ- 
ual rollers will likewise revolve on their own axes. 

The slats which are to pass between the teeth of the fluted rollers are 
received between the two last described hollow circular plates, ex- 
tending from one of them to the other, and sliding in and out, in notch- 
es. or grooves, prepared for that purpose, their planes pointing towards 
the centre of the main shaft, and standing in the middle of each of the 
teeth, by which the rollers are turned. The number of these slats may 
P vary, but eight will usually answer the intended purpose; they occupy ; 
" the upper portion of the machine, commencing about twenty degrees 4 

from its top on the feeding side, and extending about one-fourth of the ret 
way round. 
tg I have said that these slats are made to slide in and out, as may be re- 
p | quired, and this sliding I effect by making a projecting tongue on each 
t end of them, which tongues are received into grooves upon movable 
. curved plates adapted to the inner sides of the hoops, or rings, by which 
t- the slats are sustained; the grooves, above named, form inclined 
e planes, so placed that when the curved plates are made to slide back or 
q forth within the circle, the slats are simultaneously forced in or out; 
e 9 they are made to slide by means of a cranked lever attached to their 
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ends, and which crosses the machine. Instead of tongues, there May 
be notches on each end of the slats, having inclined tongues, or fillets, 
fitted into them; and the sliding of the slats also, may be effected in 
other ways. 

When this machine is used, the main shaft is to be made to revolve 
by any competent power; the tow or flax is to be held in the hand or in 
a gripe made for the purpose, and fed in upon the revolving rollers, by 
which it will be carried under the slats, which, by means of the cranked 
lever, are forced down as the breaking proceeds, whilst it is at the same 
time dressed by the knives, which separate the shivers from it, and 
clean it in a very perfect manner. When one end of the handful has 
heen thus dressed and cleaned, it is withdrawn, and the other end is fed 
in and cleaned in a similar manner. For flax the machine should be of 
smaller size than that designated; but considerable latitude may be al- 
lowed in this particular. 

Having thus fully described the construction and operation of my ma- 
chine for dressing and cleaning hemp and flax, I do hereby declare that, 
I do not intend to claim the fluted rollers, the slats, or the dressing knives 
in their individual capacities, as of my invention, these having been before 
used in machines for the same purpose, but combined together, and 
operating, in a manner essentially different from that herein described. 
What I do claim, therefore, is the general combination and arrange- 
ment of those parts substantially as above set forth; that is to say, the 
fluted rollers carried round by a revolving shaft, and having an inde- 
pendent revolution of their own, on their individual shafts, which revo- 
lution is effected by teeth taking into the teeth, or flutes on the rollers 
in the way described; and this I claim in combination with the dressing 
knives, and the movable slats, which latter are made to pass simulia- 
neously to a greater or lesser depth within the flutes of the rollers, in 
the manner, and for the purpose herein fully set forth. 

Harvey Lui. 


Specification of a Patent for divesting Caoutchouc, or India Rubber, of ils 
adhesive properties, and also of bleaching the same, and thereby adapting 
it to various useful purposes; granted to Cuartes Goopyean, Cily of 
New York, June 17,1837. 


To all whom it may concern: Be it known, that I, Charles Goodyear, 
of the City of New York, in the State of New York, have invented, or 
discovered, a new and improved mode, or process, of divesting Caout- 
chouc, Gum Elastic, or India Rubber, of its adhesive properties; not at 
the surface merely, but for some distance below it, and, under certain 
circumstances, throughout its whole thickness; which process is appli- 
cable to that material, either in its natural state, or after it had been 
dissolved in any of the known solvents thereof, and made into sheets, 
or employed as a covering to cloth, or other substances; and I do hereby 
declare that the following is a full and exact description thereof. 

I employ the various acid solutions of the metals, either saturated, or 
partially saturated, and with such metallic solution I wash over the sur- 
face of the caoutchouc, of which I mean to destroy the adhesive pro- 
perty; or instead of washing the surface of the caoutchouc, I dip it, or 
the article coated with it, into such a solution. If the article is cloth 
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coated on one side only with the solution, it is necessary, in general, to 
protect the uncoated side from the action of the acid solution, more 
especially when the more corrosive acids are used; the cloth may, in this 
case, be united together at the edges, and at the ends, so as to form a 
sort of bag, capable of being dipped into the metallic solution without 
its interior being brought into contact therewith. 

The metallic solutions are not, by any means, equally effective in de- 
stroying the adhesiveness of the caoutchouc; the stronger acids being in 
allcases preferred, as being perfect in their action; nor is it indifferent 
what kind of metal is employed. The strong nitric acid, undiluted, is 
that which I in general prefer; and among the metals, I prefer either 
copper or bismuth, forming a nitrate of copper, or a nitrate of bismuth, 
as the full effect is produced by these solutions in from one to five minutes. 
After the action is thought to be complete, the article acted upon is to be 
washed with water, so as to remove the whole of the acid solution, and 
it will be found that not only the surface of the caoutchouc will resem- 
ble that of a soft cloth, but that this surface may be worn off to a con- 
siderable depth, and the new surface not manifest the slightest tendency 
to adhesiveness; itis indeed so far altered in its properties as to resist, 
toa considerable extent, the action of those menstrua by which it is 
ordinarily dissolved; it may, for example, be washed in spirits of tur- 
pentine, or in the oil of sassafras, without being rendered tackey; and 
it will equally resist the action of solar or of artificial heat, under all 
ordinary temperatures. 

Ihave thus fully described what I believe to be the best modes of car- 
rying my discovery into effect, by the use of metallic solutions, and 
have said that they are not equally efficacious; some of them, I am well 
convinced, would not answer the purpose at all, as the acetate of lead, 
forexample, and probably all the solutions of metals in the vegetable 
acids; and there are some which will produce the effect in a less per- 
fect manner than the nitrates which I have named, or which will require 
amuch longer time for their complete action; but these are differences 
which it is not necessary, or possible, to particularize; neither is it es- 
sential to a full knowledge of the means which I have adopted to produce 
the intended effect. I have also spoken of dipping the article to be acted 
upon into a metallic solution, or of washing its surface therewith, but 
other modes may be devised of producing the same effect by means 
substantially the same. I have sometimes covered the surface of the 
caoutchouc with the metallic powder known by the name of bronze, and 
have afterwards washed it over with nitric acid, which has produced the 
same effect as the washing it with, or dipping it in, the metallic solu- 
tion, such a solution being in this case immediately produced by the 
action of the acid upon the metal. 

It is a common practice to add some of the absorbent earths, or some 
pigment, to the dissolved caoutchouc, and when this is done the metal- 
lic solution may be readily made to operate to a greater or less extent 
throughout the whole mass of a sheet of considerable thickness, 

Instead of the process above described, or preparatory to it, I com- 
bine the caoutchouc with quick lime, as I have found this earth prefera- 
ble to either of the others in fitting the sheet caoutchouc to be aeted 
upon throughout its whole thickness by the metallic solution; but besides 
this, the lime has the property of bleaching the caoutchouc, and of 
giving to it a surface and texture adapting it to the receiving impres 
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sions from copper plates, or by other modes of printing, rendering it, 
either alone or when used as a coating for cloth, applicable to the pur. 
pose of printing charts, or other devices. The caoutchouc, so pre- 
pared with lime, will, however, be rendered adhesive by the action of 
heat, or of solvents, unless the metallic solutions be applied to it; in 
which case much of the whiteness communicated to it by the bleaching 
property of the lime will disappear. 1, however, view my discovery of 
the action of lime, in the way in which I have applied it, as of great im- 
portance, and therefore proceed to point out the manipulation which | 
have found necessary to its successful use. 

I slake a portion of the finest quick lime, and then mix and agitate it 
with so much water, as that it shall not be thicker than milk, when on 
allowing it to stand at rest, all the coarser particles contained in it will 
rapidly subside; the upper portion, containing the finer particles, is then 
to be poured off, and the fine lime allowed to subside, the water left on 
the surface of this being then poured off, it is obtained in a state fit for 
incorporation with the caoutchouc when in that form of thick paste into 
which it is brought by the manufacturer preparatory to its being rolled 
into sheets. 

What I claim as my invention, and wish to secure by letters patent, 
is the destroying of the adhesive property not only of the surface of 
caoutchouc, gum elastic, or India rubber, but also to a considerable 
extent below the surface, whether the same be in sheets unconnected 
with cloth, or other substances, or when used as a coating therefor, by 
the application thereto of an acid solution of the metals, substantially 
in the manner set forth. 

I also claim the manner of preparing and incorporating lime with the 
caoutchouc paste, for the purpose of bleaching it, and giving to the 
sheets formed of it a colour and texture adapting it to receive printed 
impressions, and rendering it applicable to various other purposes, 
either without or with the treatment by the metallic solutions, as herein 
set forth. 

I further claim, as an entirely new manufacture, the sheet caoutchouc 
prepared by the within described process of treatment by the metallic 
solutions, as herein described; as it is thereby so essentially changed 
in its properties as to bear but little resemblance to such articles as 
have, heretofore, been manufactured out of the same material, and is 
rendered applicable to a variety of new purposes hitherto unattempted, 
or attempted without success. 

Cuartes Goopyear. 


Frogress of Practical and Theoretical Mechanics and Chemistry. 


Alexander’s Electric Telegraph.* 


A model to illustrate the nature and powers of this machine, was e%- 
hibited on Wednesday evening at the Society of Arts in Edinburgh. 
The model consists of a wooden chest about five feet long, three feet 
wide, three feet deep at the one end, and one foot at the other. The 
width and depth in this model are those which would probably be found 
suitable in a working machine; but it will be understood that the length 
of the machine may be a hundred or a thousand miles, and is limited to 


*Vide Report of the Committee on Professor Morse’s Telegraph, page 106. 


4 
ag 
| 
i i 
i 
| is 
re 
0! 
| 
a 
th 
Ww 
ra 
a 


Avexanpner’s Electric Telegraph. 189 


five feet in the model merely for convenience. Thirty copper wires ex- 
vend from end to end of the chest, and are kept apart from each other. 
Atone end (which, for distinction’s sake, we shall call the south end) 
they are fastened to a horizontal line of wooden keys, precisely similar 
to those of a piano forte; at the other, or north end, they terminate close 
to thirty small apertures equally distributed in six rows of five each, 
overa screen of three feet square which forms the end of the chest. 
Under these apertures on the outside, are painted in black paint upon a 
white ground, the twenty-six letters of the alphabet, with the necessary 
points, the colon, semicolon, and full point, and an asterisk to denote the 
termination of a word, ‘The letters occupy spaces about an inch square. 
The wooden keys at the other end have also the letters of the alphabet 
painted on them in the usual order, The wires serve merely for com- 
munication, and we shall now describe the apparatus by which they 
work. 

This consists at the south end of a pair of plates, zinc and copper, 
forming a galvanic trough, placed under the keys; and at the north end 
of thirty steel magnets, about four inches long placed close behind the 
letters painted on the screen, ‘The magnets move horizontally on axes, 
and are poised within a flat ring of copper wire, formed of the ends of 
the communicating wires. On their north ends they carry small square 
bits of black paper, which project in front of the screen, and serve, as 
opercula or covers to conceal the letters. When any wire is put in com- 
munication with the trough at the south end, the galvanic influence is 
instantly transmitted to the north end; and in accordance with a well 
known law discovered by Oersted, the magnet at the end of that wire 
instantly turns round to the right or left, bearing with it the operculum 
of black paper, and unveiling a letter. When the key, A, for instance, 
is pressed down with the finger at the south end, the wire attached to it 
isimmediately put in communication with the trough; and at the same 
instant the letter A at the north end is unveiled, by the magnet turning 
tothe right, and withdrawing the operculum. When the finger is re- 
moved from the key, it springs back to its place: the communication 
with the trough ceases; the magnet resumes its position, and the letter 
is again covered. 

Thus by pressing down with the finger, in succession, the keys cor- 
responding to any word or name, we have the letters forming that word 
orname exhibited at the other end—the name Victoria, for instance, 
which was the maiden effort of the telegraph on Wednesday evening. 
In the same way, we may transmit acommunication of any length, using 
an asterisk or cross, to mark the division of one word from another, and 
the comma, semicolon, or full point, to mark the breaks in a sentence, or 
its close. No proper experiment was made while we were present, to 
determine the time necessary for this species of communication; but 
we have reason to believe, that the letters might be exhibited almost as 
rapidly as a compositor could set them up in types, Even one-half or 
one-third of this speed, however, would answer perfectly well. 

Galvanism, it is well known, requires a complete circuit for its oper- 
ation. You must not only carry a wire to the place you mean to com- 
municate with; but you must bring it back again to the trough. Aware 
of this, our first impression was, that each letter and mark would require 
two wires, and the machine in these circumstances having sixty wires 
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instead of thirty, its bulk and the complication of its parts would have 
been much increased. This difficulty has been obviated, however, by a 
simple and happy contrivance. Instead of the return wires extending 
from the magnet back to the keys, they are cut short at the distance of 
three inches from the magnet, and all join a transverse copper rod, 
from which a single wire passes back to the trough, and serves for the 
whole letters. The telegraph, in this way, requires only thirty-one 
wires. We may also mention, that the communication between the 
keys and the trough is made by a long narrow basin, filled with mer- 
cury, into which the end of the wire is plunged when the key is pressed 
down with the finger. 

The telegraph, thus constructed, operates with ease and accuracy, as 
many gentlemen can witness. The term model, which we have employed, 
is in some respects a misnomer. It is the actual machine, with all its 
essential parts, and merely circumscribed as to /ength by the necessity of 
keeping it in a room of limited dimensions, While many are laying 
claim to the invention, to Mr. Alexander belongs the honour of first 
following out the principle into all its details, meeting every difficulty, 
completing a definite plan, and showing it in operation. About twenty 
gentlemen, including some of the most eminent men of science in Edin- 
burgh, have subscribed a memorial stating their high opinion of the 
merits of the invention, and expressing their readiness to act as a com- 
mittee for conducting experiments upon a greater scale, in order fully to 
test its practicability. This ought to be apublic concern. A machine 
which would repeat in Edinburgh words spoken in London, three or 
four minutes after they were uttered, and continue the communication 
for any length of time, by night or by day, and with the rapidity which 
has been described—such a machine reveals a new power, whose stu- 
pendous effects upon society no effort of the most vigorous imagination 
can anticipate.— Scotsman. Lond. Mec. Mag. 


Brilliant Electrical Experiments, well calculated for the Lecture Table. 


The first of these experiments which we shall describe is made by 
the electrical machine and the apparatus represented in figs. | and 2, 
the former being a front, and the latter a side elevation. 

A A isa stout rectangular mahogany board, which is the base of the 
instrument. B B B isa vertical piece of similar board, the lower end of 
which is firmly fixed in the base. Near to the upper end of this verti- 
cal piece is a crutch C, fig. 2, which, together with the main upright 
B Becarry a spindle with its pully P. The spindle and pulley are put 
into rotatory motion by means of the wheel W W, and its band. The 
farther end of the spindle terminates in a hollow brass ball, into the op- 
posite sides of which, and at right angles to the axis of the spindle 
are cemented two glass tubes spirally spoited with tin foil as seen in fig. 
1. The outer end of each tube terminates with a small brass ball. By this 
arrangement the spotted tubes can be put into rapid rotation in a vertical 
plane. Sisa glass pillar surmounted by a brass socket terminating 
upwards in a screw. On this pillar is screwed the ring 0, 0, 0, made 
of stout brass wire. The inner diameter of the ring must be a little 
greater than the distance between the outer surfaces of the balls term'- 
nating the spotted tubes, in order that the latter may rotate withia the 
ring without touching. 
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A 
1 

The axis of motion is in the centre of the ring and perpendicular to 
its plane. A horizontal wire w, terminating with a brass ball is screw- 
ed to, and projects from, one side of the ring. 

When an experiment is to be made with this apparatus, the ball w, 
isto be brought close to the farthest extremity of the prime conductor 
of an electrical machine, in good order; or to a ball proceeding from the 
conductor: and in this position the base-board is to be screwed firmly 
tothe table, in the usual way, with clamps. 

When the machine is at work, sparks will pass from the prime con- 
ductor to the ball w; and again from the inner side of the ring to one 
or both of the spotted tubes, which will thus be brilliantly illuminated, 
especially if the spindle be touched with the hand, or connected with 
the cushion by a copper wire. Let now the wheel W W be gently 
turned; the spotted tubes will still be illuminated; but instead of show- 
ing stationary spiral lines of fire, they will now exhibit the most pleas- 
ing spectacle ever beheld in the whole range of electrical illuminations, 
whose fantastic forms will undergo a variety of changes with the speed 
of the wheels and when the velocity is considerable, the optical illusion 
creates ideas of a complete disc of electrical light. 

_ This splendid experiment is susceptible of much pleasing variation. 
instead of having the tubes cemented into the central revolving ball 
they be fastened to it with screws, in the usual way of screwing balis on 
the extremities of wires; they may easily be removed and replaced by 
other devices, such as tubes of coloured glass spotted in the same man- 
ver: or by slabs of plate glass, spangled in the usual way and varnished 
with different colours. In this way a disc of any coloured light may 
be exhibited; or the luminous disc may be composed of concentric annu- 
lar portions, each of a different colour. If, for instance, the faces of 
‘wo revolving slabs of glass were each divided into three equal portions 
by lines perpendicular to their edges, and that the inner portion be var- 
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nished yellow, the middle red, and the outer portion blue, each portion 
could form an annulus of its own colour, and the whole would fill up the 
whole disc. In all experiments with this apparatus, however, the disc 
whatever colour or colours it may exhibit, will necessarily appear annu. 
lar, because of the central brass ball; which, in a darkened room, is 
complete black speck. 

By this apparatus, differently coloured pieces of glass may be made to 
combine the light they transmit; and the composition of colours dis. 


played in the most splendid manner. 
Sturgeon’s Annals of Electricity 


Description of an Economical and powerful sustaining battery. Groxce H. 
BacuHorFyer, 


A piece of thin sheet copper is coiled up into the form of a cylinder, 
and retained in that position by fine copper wire. The size | usually 
employ is that of 4 inches by 23; it is then to be placed in a small blad- 
der, which is secured round the same by pack thread, leaving the top 
open, the membrane forming the bottom of the cylinder; a piece of 
zinc is coiled up in asimilar manner, having previously soldered a cop- 
per wire to each, to form the connexion, and the battery is completed. 
To excite it, place itin any convenient vessel; ! usually employ a jelly- 
pot, and pour into the copper cylinder a saturated solution of the sul- 
phate or any other salt of copper, and outside the same and in contact with 
the zinc, must be placed another solution, it matters but little of what 
nature: one of common salt I find to be as good as any that I have tried, 
and ithas the advantage of being aiways at hand and costs but little, the 
latter appearing to act as a conductor only; if the battery is required to 
be kept in action for two or three days, a few crystals of the salt of cop- 
per must be placed in the solution of the same, 

From this rough statement, it is evident how cheaply an efficient bat- 
tery may be obtained, and at how littie cost it may berepaired when the 
zinc is destroyed. With an arrangement of six of these batteries, wa- 
ter is rapidly decomposed, metallic wires fused, and brilliant combus- 
tion of the charcoal points is obtained. tbid, 


A Galvanic Shock-multiplier, by the Rev. N. S. HeineKe. 


A is a thin wheel of copper having four or more circular indentations 
at equal distances inits circumference. It is fastened by a nut at B to 
a spindle which passes through the brass tube C, and has at its other 
enda pulley D. The tube is insulated by means of the glass pillar b 
F, fixed into the wooden support F G, and by this attached to the base. 
H isa wheel by turning which the pulley D and disc A revolve. 1 Ktwo 
brass arms attached by mountings to glass tubes at L and M, and by 
them insulated and fixed alsotoC E, These two brass arms hold the 
copper wires N O by means of the screws P P. The wire N has its 
end formed into a slight spring, so also has O. That at N touches the 
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copper disk A only where the circumfer- 
ence is entire; that at O always presses 
lightly on the face of the disk. The 
mode of operation of the apparatus will 
be sufficiently obvious. Ifa wire having 
a moist sponge be attached to one extrem- 
ity, while the other is connected with one 
of the poles of a battery, and the hand 
grasp the moist sponge, and if the other 
pole of the battery be connected by a 
wire with N, the other hand grasping a 
second sponge, and connected with the 
wire O, a rapid succession of shocks will 
of course be experienced during the revo- 
lution of the disk A, in consequence of 
the interruptions which are occasioned in 
the circuit by the indentations in its cir- 
cumference. The application of the in- 
strument in various experiments, partic- 
ularly those on the dead body, will be readily suggested. 

I will not trespass further on your space than to state that the figure 
isin size one third of that of the instrument; that the copper disk and 
wires are amalgamated to ensure good contact; and that by a little al- 
‘eration the apparatus may be employed for the rapid changing of the 
poles of a battery in electro-magnetic operations. 


Lond.’& Edin. Philos. Mag. 


Friction of the ir.—Spinning of a top. 


Mr. R. Roberts, of Manchester, stated at the British Association, 
that in 1824 he contrived a machine to enable him to ascertain the 
amount of friction, but without reference to the resistance of the atmos- 
phere, and he found that as the velocity increased the friction rather di- 
minished. He was convinced, however, that the resistance of the at- 
mosphere should be taken into consideration, and in proof, he stated 
that on one occasion, he was on the Manchester Railway in a hurricane, 
lowing in the direction of the railway, and so violent, that the power 
of the wind was sufficient to move the carriage even without steam. 
i, this way he passed on at such a speed as to completely neutralize 
the effect of the hurricane—the effect generally was that of a calm. 
The observation of the President on the pendulums of astronomical 
clocks, reminded him of a curious circumstance which had come, some 
years since, under his observation, and was another proof of the resis- 
lance offered, under certain circumstances, by the air. Having made a 
top, which spun for forty-three minutes, he was requested to make another 
lor a friend—this he did, and to give it a handsome appearance he had 
it lacquered, and then found it would spin only seventeen minutes; he 
accordingly removed the lacquer, and it then spun for thirty-seven min- 
utess——-Mr. Hawkins, in confirmation, observed, that inconvenience hav- 
ing been experienced from the resistance of the air on a fly wheel, he 
had greatly diminished it by reducing the surface of the revolving bo- 
dies. ——Mr. Hardman Earle said, he remembered, that during Dr, Lard- 

Vou. XXI.—-No. 3.—Manrcn, 1838, 17 
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ner’s experiments, at one or more of which he was present, the steam 
was blown off, and he mentioned several facts, showing the great ir- 
regularity in the performance of the same engine under circumstances 
apparently similar.—Dr. Lardner remarked, in conclusion, that he was 
convinced that the amount of friction could not be much greater than 
that now deduced, since the adhesion was found to be within a very 
small fraction of the theoretical adhesion. 

Mr. Hawkins mentioned, at the British Association, that in the same 
individual there was frequently a great difference between the left and 
right eye; he knew a case where the focus of one eye was thirty-six inch- 
es, and that of the other only three. 

Dr. Lardner corroborated Mr. Hawkin’s statements, and gave the 
instance of Professor Airy, who had found that he was differently short- 
sighted in different directions; in fact, that his eye partook of the charac- 
ter of a spheroid, not of a sphere, and he accordingly got glasses 
ground on a spheroid, which perfectly suited him. Lond. Mec. Mag 


Browning Gun Barrels. 


Mr. Ettrick submitted to the Section of the British Association, a 
paper on browning gun barrels. After various experiments, Mr. Ettrick 
discovered that the process consisted wholly in procuring a permanent per- 
oxide of iron, and then colouring such oxide. He had procured not 
only all shades of brown, but a perfect black, by mixing 1 part of nitric 
acid with 100 parts of water, and applying this to the barrel with 
a rag moistened with it. It is material that the rag should be only so 
much wetted as to damp the iron, for if the fluid be allowed to stream 
the oxidation will be unequally performed. It is also material that the 
barrel should be well smoothed and polished. and ali greasiness removed 
by chalk beforethe browning commences, otherwise a bright brown 
is not attainable. The barrel, after being wet, should be placed for an 
hour or more ina window on which the sun shines, and when this pro- 
cess has been thrice repeated, the superfluous rust must be removed by 
a scratch brush consisting of a quantity of fine iron wire tied up into 
a bundle. This process being repeated eight or ten times, the barrel 
will have acquired as good a brown as it frequently receives from the 
common gunsmiths; but todo away with the disagreeable rusty appear- 
ance, it is necessary to proceed to colour the oxide, which Mr. Ettrick 
accomplishes by dissolving one grain of nitrate of silver in 500 of 
water, and applying this solution like the browning liquid. The num- 
ber of repetitions ef the nitrate of silver water would depend on the 
shade of brown required, but Mr. Ettrick found from one to five or six 
amply sufficient. ‘Che barrel is to be placed in the sunshine to obtain 
a dark colour. The last process was to apply the scratch brush freely, 
though lightly, and then polish the whole by bees’ wax. Mr. Eutrick 
had, since the date of his own invention, discovered the process used 
by workmen generally, and long kept secret, but by the plan described, 
a much finer brown is attainable than that gained by the trade. 

Lond. Mech. Mag. 
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Extracts FrRoM Frencu Jounnats. TRANSLATED FOR THIS JoURNAL BY 
J. Griscom. 


Discovery of Arsenic in a human body, taken up three years and a half after 
burial. By Osstan Henry, Chemical operator of the Royal Academy 
of Medicine. 


The body of a woman which had been buried at the town of Sens three 
years and a half, was taken up in consequence of renewed suspicion that 
she had been poisoned by Arsenic. ‘The exhumation was performed with 
due formality, the head and limbs were removed and the trunk was en- 
cased, legally sealed, and sent to Paris for examination. On being opened 
the body was found to be in perfect preservation, which was ascribed to 
the dry sandy svil in which it had been buried, A slight odour of rotten 
wood, owing to pieces of the coffin which accompanied it, was the only 
perceptible efuvium, while the brown bistre colour of the skin gave it the 
appearance of amummy. The viscera had become hardened or corneous, 
and were so condensed and confounded into a membranous leafy mass as 
to be scarcely distinguishable from each other, ‘The liver was sufficiently 
distinct; it had a waxy consistence and a deep brown colour. After a due 
anatomical examination, the mass of vessels was taken out, freed from the 
brown sandy powder dispersed through it, and the trunk was returned to 
Sens to be replaced in the grave. 

Although the death was imputed to an arsenical compound, nothing was 
omitted relative to the presence of other poisons; but the result of this en- 
quiry being completely negative, the attention of the operators was confined 
to the evidence of the presence of arsenic. 

The detached mass was divided very carefully by ascalpel into fine 
shreds or strips;—these were boiled during an hour, in two successive por- 
tions of distilled water, each acidulated by half an ounce of very pure hy- 
drochloric acid, in order to promote the solubility of the arsenite or arseni- 
ate of lime which the body might contain, in consequence of the reaction, 
which had supervened during the long time in which it had been in the 
ground, ‘The boiled mass was thrown upon a filter ef clean linen, and the 
brown liquid thus obtained, was exposed to the air until the next day. It 
was then found to be covered with a pretty thick scum of solid fat which 
was very easily separated, 

The clear, brownish, acid fluid, thus obtained, was partly neutralized by 
pure ammonia, and a current of very pure hydrosalphuric acid was directed 
through it and kept up for a long time. The gas very soon gave rise to an 
abundant production of brownish magma, which in the course of forty-eight 
hours, was completely precipitated. The clear fluid, which was easily de- 
canted from it, gave by analysis nothing more than a small portion of salts 
of no importance, some phosphate of lime, and a peculiar brown animal mat- 
ter. 

The precipitate was collected upon filtering paper (previously purified 
by hydrochloric acid and distilled water) and washed with care. In it was 
to be found the arsenic if any existed, in the form of sulphuret. To 
clear the precipitate of the brown matter, it was treated repeatedly with 
very dilute ammonia; but the whole of it being thus dissolved, the new 
liquid product, of a brown colour, was evaporated to dryness by a heat cau- 
tiously regulated. ‘The residue was a dark orowan, dry, friable substance, 
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which, put upon charcoal, gave out an empyreumatic, animal odour, which 
was followed by the smell of garlic, decidedly manifest. 

The dry substance being separated into two equal parts, one of them, 
A, was triturated with alcoholised potash and carefully dried until it be- 
came pulverulent. Mixed with black flux and exposed to the blow pipe in 
a narrow tube, thick, fuliginous, empyreumatic vapours were given off, and 
a volatile product gathered in the narrow part of the tube, forming a shin- 
ing metallic ring of a steel grey, and which proved to be metallic arsenic. 

he other part of the brown product was mixed with pure nitrate of po- 
tassa and strongly calcined in a new porcelain capsule, until the white 
residue was entirely deprived of animal matter. This was dissolved in 
distilled water and exactly neutralized by very pure nitric acid. The test 
of nitrate of silver, then threw down a very abundant precipitate of a brick 
red colour, consisting of arseniate of silver. 

This salt, washed and dried, produced with the blow pipe and black flux 
as in the former case, a reflective ring of metallic arsenic. The product 
of these two processes amounted to seven or eight grains of the metal. 

That nothing might be neglected to prove the existence of the poison, 
we placed a quantity of itin a long open tube, and holding it slightly in- 
clined over a lamp, the metal was speedily oxidised by contact with the air, 
and yielded a white lameller crystallization. This was boiled in distilled 
water and the solution was precipitated, 

1, Yellow,—by nitrate of silver. 

2. Green,—by ammoniacal sulphate of copper. 

S. In Yellow flocculi, soluble in ammonia, by sulphuretted hydrogen. 

All doubt is thus removed of the existence of arsenic in this body, and 
that it was to this substance that the death of the individual must be ascrib- 
ed. In publishing the account, we do not pretend to exhibit a peculiar 
case, but from the very considerable portion of the poison which we were 
able to separate, it was thought there might be some benefit in making it 
known. The example confirms those previously established, and it may 
afford consolation to humanity, by proving that criminals are not sure of im- 
punity because the earth has for a long time concealed their victims. 

Jour. Pharmacie 1°37 


Note by the Translator.—The results of the analysis described in the 
foregoing paper, are perfectly satisfactory as it respects the evidence of the 
existence of arsenic. Had the experimenter been aware of the method of 
detection by means of the simple and elegant little apparatus, described by 
James Marsh (Vide Jour. Frank. Inst. Vol. XVIII,p. 358) they might easily 
have given an additional proof of the presence of the metal. ‘This method 
removes also one source of doubt which sometimes arises from the car- 
bonaceous matter contained in the flux, which may of itself produce a ring 
in the tube which has much the appearance of a metallic surface, though \t 
consists only of shining charcoal. The very small quantity of material, 
which this little instrument will operate upon, as well of meta! which it 
will detect, is another strong recommendation to its adoption, We would 
propose, in the use of it, the substitution of a small plate of clear mica 
y lieu of the glass, which, as the author admits, often breaks with the 
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Recipe for an Alloy in imitation of Gold. 


An alloy is made in Germany, (Munich,) of zinc and copper, called 
Chrysorin, on account of its perfect resemblance to gold of twenty carats, 
This quality depends on its containing the exact proportion of fifty-one 
parts of zinc, to one hundred parts of copper; for if, by a heat too pow- 
erful or too long continued, a portion of the zinc becomes volatilised, 
nothing but common brass is produced, without lustre, containing fifty 
parts of zinc and one hundred of copper. The greatest precautions 
therefore are requisite in the fusion of the two metals. They begin by 
putting into the bottom of the crucible one-third of the requisite quan- 
tity of zinc, and over it all the copper which is covered with a vitreous 
flux. This is heated in an air furnace until the copper is well melted, 
which is known by its assuming a mirror-like surface under the flux. The 


rest of the zinc is then added in small pieces. 
Jour. de Connais. Usuelles. 


On the various uses of Steatite. 


Steatite is a kind of soapy marl, or talc, sometimes white, at others 
green, or grey, and more rarely red or yellow. Its sp. grav. is from 
2.60 to 266. It is composed of silex, alumine, magnesia, oxide of 
iron and water, but it varies in different localities. It is very common 
in Germany, in Cornwall, and it exists also in the western part of France. 
As it requires a very high heat for fusion, and is cut or wrought with 
great facility, very good crucibles can be made of it, which fire hardens 
and litharge penetrates very easily. It is employed for moulds in me- 
tallic castings. Itis used in England in the manutactory of porcelain. 
M. Vilcot of Leige, has made a great number of trials to ascertain 
whether this substance can be employed by Lapidaries; he has made 
Cameos of it, to which he has given a fine brilliancy by heat, and such 
a degree of hardness as to give sparks, with steel. He has succeeded in 
colouring them yellow, grey, and milk white, by the addition of various 
solutions. By polishing them on stone, he has given them all the splen- 
dour of agate, and has obtained some pieces which resembled onyx, 
but the fire very soon obliterates the veins, which cannot be reproduced. 
Having a great aflinity for glass, steatite, reduced to very fine powder, 
answers very well when mixed with other colours, for painting on glass. 
Iris used also as a kind of sympathetic pencil for writing on glass, 
leaving no traces when the glass is rubbed with woollen cloth, but be- 
coming again visible by breathing freely upon it, and disappearing 
again as the glass becomes dry. Workers and embroiderers of silk 
prefer it to chalk for tracing, because it is more durable and does not 
affect the colours of the stuff. As steatiie has the property of uniting 
with oils and fatty substances, it enters principally into the composition 
ofthe balls used for cleaning silk and woollen stuffs. It is the basis 
also of some pigments. It gives a fine brilliancy to marble, to serpen- 
tine and gypseous stones. Mixed with oil, itis used to polish glass and 
metallic mirrors. If newly prepared leather be powdered with it and 
allowed to dry, it gives it, when rubbed with horn, a very fine !ustre. 
Steatite is employed for glazing paper, by being spread over it in very 
fine powder, or better by being mixed with the colouring matter, and 
then glazing by rubbing with a brush. The powder of steatite, from 
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its unctuosity is one of the substances which give the easiest play to vices 
and screws, and diminish friction in wheels. Mixed with tallow it 
furnishes a very favorable material for preserving machinery. 

Steatite is easily cut with a saw, turned in a lathe, and smoothed with 
a plane. It may therefore be worked into any shape, and afterwards if 
necessary be rendered very hard. When the artist has finished his 
design he places it in a covered crucible, surrounds the crucible 
with charcoal in a furnace, raises the heat gradually, keeps it for two 
or three hours in nearly a white heat and allows it to cool slowly, 
When it comes out, it is so hard as to strike fire with steel and to 
blunt the best files. 

White specimens of steatite acquire a milk white by exposure to heat; 
those which are coloured assume a grey or reddish tint, but they may 
be variously coloured by the aid of oily, alcoholic, acid or alkaline solu- 
tions. Colours that dissolve in amber varnish, such as verdigrise, 
ochre, &c., colour steatite, when heated by charcoal. Colours dis- 
solved in spirits of turpentine are the most lively. Solutions of car. 
thamus (saffron flower) gamboge, campeachy wood, dragons blood, 
&e., in spirits of wine, colour steatite by steeping it in them several 
hours. Solution of gold in aqua regia, gives a purple colour, of a 
shade depending on its strength. Muriate of silver colours it black 
when aided by sulphuric acid. Sulphate of indigo—a greyish blue. If 
steatites, coloured by nitro-muriate of gold, or muriate of silver, be ex- 
posed to a bright flame, it assumes the metallic colour of gold or silver. 

When the stone is heated, colours dissolved in acids are rapidly and 
finely attached to it, and hence a cameo ground, of any particular colour, 
is easily obtained. Sulphuric acid produces more effect then nitric and 
muriatic. Oxalic acid may be successfully employed. Colours dis- 
solved by alkalies, and especially indigo, serve to colour steatite. In 
general these colours penetrate about one eighth of a line into the body 
of the stone. We are indebted to M. Soy for these researches. 

When the stone is baked, itis polished, as usual, with emery, tripoli, 
or tin putty. It acquires much brilliancy, resembling agate, jasper, 
calcedony, &c. It is easy from these facts to infer, that the engraver 
may avail himself of this substance, on account of its softness, since he 
may perform upon it in one day as much as he could do upon hard stones 
ina week; and when it has passed through the fire, nis work acquires 
a hardness and durability almost unlimited. 
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On the Constructions of Panoramas. 


Panoramas, invented by Robert Fulton, have undergone numerous 
modifications, especially in France, by the invention of the diorama and 
neorama. 

The problem consists in making a cylindrical picture, with a circular 
base, on which all the objects which the artist can discover, from the 
point of view that he has selected, may be painted in due perspective. 
The great art is afterwards to enlighten and animate them with the 
most appropriate colours. 

For this purpose a rotunda is constructed exactly circular, fifty-eight 
feet in diameter, and twenty-three in height. ‘The interior of the walls 
is hung with cloth regularly stretched over it. After giving the cloth a 
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ground or priming, as in common pictures, there is traced upon it a num- 
ber of squares, corresponding to those on a sketch previously drawn on 
paper, whose dimensions are as one to twelve. These sketches are 
transferred to the cloth, square by square, and are finished in oil or 
water colours, at the pleasure of the artist. 

The spectators are placed on an amphitheatre, erected in the middle of 
the rotunda, which is ascended bya winding staircase. The height of it is 
such that the eye of the observer is on a level with the horizon of the pic- 
ture. An iron gallery, concentric with the rotunda, circumscribes the space 
from which the picture is seen, The spectator in this gallery is prevented, 
by the edge of the amphitheatre, and a curtain which hangs from the plat- 
form, from seeing either the base or the height of the picture, which allows 
his imagination to indulge the idea of an immense and indefinite height and 
depth. This is aided by the change of aspect which he finds in going from 
the centre towards the gallery. ‘The illusion is so complete that he really 
fancies himself transported to the very spot which the artist chose for tak- 
ing his perspective. Idem. 


Machine for Washing Potatoes. 

This machine is a cylinder composed of wooden rods, or rounds, fastened 
at the ends in circular boards, Six of these are put together so as to make 
a door on one side of the cylinder for putting in and letting out the potatoes, 
This cylinder is placed in a trough full of water, and is turned by a crank 
outside, It is raised out of the water by two pullies attached to its axis, 
The potatoes rubbing against each other and against the rods, are washed 
and cleaned, the dirt falling into the water of the trough, 

This simple machine is very effectual, washing potatoes without allowing 
them time to become swelled by absorbing the water. Ibid. 


New substitute for Bell Glasses. 


I have used for several years, for melons and other delicate plants, bells 
constructed as follows. 

On a wooden hoop, fifteen or eighteen inches in diameter, I erect three 
segments of circles so as to form a kind of dome twelve or thirteen inches 
high. I paste on this frame pieces of muslin cut to fit, and give to the bell 


three coats of varnish made of Cheese curd 4 4 ounces. 
Slaked lime I drachm. 
Mixed thoroughly, and add Linseed oil ‘ 4 ounces. 


The oil easily combines with the mixture, into which is afterwards incor- 
porated whites of eggs and water, each four ounces, This varnish dries 
quickly. The oil prevents it from scaling, and gives to the cloth the re- 
quisite flexibility. 

Plants raised under these covers enjoy a more uniform temperature than 
under glass. The heat is not so great in the middle of the day, but it does 


not fall so low in the night. ‘The dimensions may be altered at pleasure. 
Bodin de la Pichonnerie, Docteur. 


Method of preserving Apartments from the Odours of a Kitchen. 
Where kitchens are situated beneath a parlour or sitting room, or even 
on the same floor, the vapours are sometimes a nuisance. ‘To remedy this 
inconvenience, a ventillator should be opened into the flue of the kitchen 
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chimney, near the ceiling. The draught of the chimney carries up the 
effluvia; or if the flue be too wide, a pipe may be attached to the Opening, 
and carried to the top of the chimney. Ibia. 


We have known, in the crowded part of a city, an odour from a neigh. 
bouring apartment, more intolerable than that from a kitchen, effectually 
removed by a pipe passed into the flue of a chimney. 

The gas from a coal grate sometimes, on reaching the top of the chimney, 
falls by its superior gravity into an adjoining flue, and thence into a cham. 
ber below, where it becomes very noxious. We were informed by Dr, 
Hare, that, on one occasion, suspecting this to be the source of the annoy- 
ance in one of the chambers of his own house, be had an opening made in the 
side of the chimney above the roof, and a little below the top of the stack. 
Through this opening the gas then flowed without reaching the top, which 
completely remedied the difficulty. Tr. 


To preserve Water in Casks at Sea, and in Cisterns. 
Add a little black oxide of manganese in powder to the water, and agi- 
tate the mixture. The water on this addition loses its bad taste, and may 
be preserved indefinitely. Ibid. 


Fresh Jelly for the Sick. 


The difficulty of procuring recently prepared jelly, except at a very high 
price, and from known confectioners, may render the following acceptable to 
some persons in ill health, Take the balf of a young and thin fowl, a quar- 
ter of a pound of knuckle of veal, and a quart of water. Put the mate- 
rials in a glazed earthen pot, over a slow fire or hot ashes, and let them 
concoct eight hours until the fluid is reduced to less than a pint. Strain it 
through a fine sieve, pour the liquid into coffee cups and set them aside in 
a cool place. In a few hours a firm jelly of good consistence will be found, 
A carrot, turnip, parsnip, two beets and one half of a roasted onion, or any 
of those at pleasure, with a due quantity of salt, may be added to the mate- 
rials before they are placed on the fire. Ibid. 


On the Light obtained from Air and Oxygen, by Compression. By M. 


The author ascertained that chemists had erred in supposing that all bo- 
dies, and even gases, became luminous by a strong and sudden compres- 
sion. 

M. Saissy concluded from his experiments, that oxygen when compressed 
gave out a bright light: air produced light, but less brilliant, but that no 
light whatever could be obtained by compressing either azote, hydrogen 
or carbonic acid. 

M. Thenard, in prosecuting the examination, soon learned that the pro- 
perty of becoming luminous in the dark by compression, belongs in reality 
only to oxygen, to air, and to chlorine; but reflecting afterwards that the 
pistons used to compress the gases in the tubes consisted in part of leather 
impregnated with some greasy substance, which water moistens with dil- 
ficuity, he thought that the light which appeared might proceed only from 
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the sudden production of a little water, or hydro-chloric acid. To deter- 
mine this, he had pistons prepared of hatters’ felt, or, if of leather, to the 
latter was attached a cylinder of metal so as to cut off all communication 
between the leather and the gas, except in an extremely small space. ‘The 
tubes were accurately ground. 

Thus arranged, when care was taken not to moisten the felt or the me- 
tallic cylinder, and to clean the tube with potash, there never was any light 
produced; but if the felt was moist, or the tube badly cleaned, a light 
almost always appeared. 

It was found also that in oxygen gas, with the piston moistened, inflam- 
mation took place not only in amadou, but in paper, wood, and even box 
wool, when perfectly dry, When impregnated with oil, they took fire more 
easily. 

Similar trials were made with chlorine. When the paper was impreg- 
nated with very little oil, it became incandescent. Alone, neither paper 
nor wood succeeded, the action being either too weak or too slow. 

It was found impracticable to inflame a piece of pine wood in oxygen 
gas at the temperature of 350° under atmospheric pressure alone; but it 
was inflamed at 252° under a pressure of 262 centimetres, The pressure was 
effected by a column of quicksilver in a bent tube, the part containing the 
iragment of wood being plunged in a basin of mercury placed over a furnace. 
By employing a small portion of fulminate of mercury, which explodes at 
145° C. it was proved that carbonic acid gas had its temperature raised by 
compression, ‘The powder exploded in carbonic acid, azote, and in hydro- 
gen, at the same temperature as in the air, when heated to the same extent 
by the compression of the gases. At 205° the glass was blown to pieces 
by compressing them over the powder. 

The principal results of M. Thenard are thus stated: 

1. No gas becomes luminous of itself by ordinary compression in a pneu- 
matic fire pump. 

2, When a gas is compressed by hand as forcibly as possible in a glass 
tube, the temperature is raised thereby above 205° Cent, = 400 F. So 
that powders which decompese only at that temperature, detonate in azote, 
hydrogen, and carbonic acid subjected to a sudden and forcible compres- 
sion, 

3. Paper and wood are inflamed in oxygen by a strong compression, — 

Itis the same with paper in chlorine, when impregnated with a little oil. 

4. There is every reason to believe that if gases may become luminous 
by pressure, it must be only ata very high temperature. Ann. de Chimie. 


Physical Science. 


On the formation of Hail. Ry M. De ta Rive. 


Electricity, whose presence in the formation of hail is rendered pro- 
bable by the thunder and lightning which always accompany and char- 
acterize storms, has long been regarded as playing an important 
part in this phenomenon, as in almost all other meteorological occur- 
rences, Volta, especially, by means of the opposite electricities with 
which he supposed the clouds which were placed the one over the other 
were charged, explained the augmentation in the size of the hailstones, 
which, according to him, passed from one of these clouds to the other, 
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as light bodies situated between two jars filled with opposite electricities, 
would be alternately attracted and repelled between them. 

In thus frequently traversing the humid atmosphere which separates 
the two clouds, and in slightly penetrating the clouds themselves, he 
maintained that each hailstone condenses upon itself an increasing quan- 

‘tity of water, which is congealed, thus forming the concentric layers 
which are observed in its structure; till finally becoming too heavy, it 
could no longer be sustained among the clouds, and fell upon the earth 
in a more or less inclined direction, according to the strength of the 
wind. Itis to this tossing to and fro between the two clouds, and to the 
dashing of the hailstones against each other, that he ascribed the pecu- 
liar noise which is heard in the air some time previous to the descent of 
hail, and which has been compared to the noise which the quick and 
violent shaking of a sack full of nuts would produce. As to the forma- 
tion of the nucleus of the hailstone, Volta attributed it to the great de- 
gree of cold produced by the evaporation which takes place at the 
upper surface of a cloud, the rapidity of which is increased by the di- 
rect effect of the solar rays which strike upon the cloud, and are ab- 
sorbed by it. 

The theory of Volta was attacked in a very powerful manner by M. 
Arago, in a very interesting article, which appeared in the Annuaire of 
the Board of Longitude for 1828. After confirming some objections 
which had previously been advanced by M. Bellani, the illustrious French- 
man suggested many others. How, for example, can it be admitted, 
that the great evaporation produced by the heating of the cloud by the 
action of the solar ray can be the real cause of greater cold, when this 
evaporation takes place only in virtue of the larger quantity of heat 
which is supplied to the liquid? Who, again, can conceive that the 
electrical power exercised by bodies so light as the clouds can sustain 
and neutralize the action of the weight of the hailstones, amounting 
sometimes to half a pound? or, finally, how can we suppose that two 
clouds can continue so strongly electrical that they can move heavy 
masses when they are so near each other, and separated only by an ex- 
tremely humid stratum, through which the electricity might freely pass 
from the one cloud to the other? 

Such are some of the objections to which the theory of Volta is liable, 
and which M. Arago points out in the article just referred to. It was the 
difficulties in which the theory is involved, that led the Academie des 
Sciences in the year 1830, to appoint the best explanation of the pheno- 
mena of hail as the subject of the great prize which fell to be delivered 
in 1832. The conditions on which it was to be conferred were severe. 
The competitors were to supply a theory supported by direct experl- 
ments, and upon varied observations made, if possible, in the very re- 
gions in which the hail was formed, and which might replace the vague 
hypothesis with which we have been compelled to be satisfied up to the 
present time. The essayists were also recommended to avail them- 
selves of all the accurate information which had hitherto been collected 
on the radiation of caloric, on the temperature of the atmosphere at dif- 
ferent elevations, on the cold produced by evaporation, and upon elec- 
tricity. &c.; finally, they were required, whilst treating of the forma- 
tion of hailstones, to follow out the consequences of the theory they 
should adapt to its numerical applications, regarding the physical con- 
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stitution of these hailstones, also respecting the enormous bulk they 
sometimes acquire, and as to the season of the year, aud the times of the 
day in which they were most commonly observed. But in 1832 the 
prize was not conferred, because none of the memoirs presented were 
considered worthy of the honour; and the cademie again appointed this 
subject as the question for competition for the year 1854. Again, how- 
ever, none of the essayists fulfilled the conditions proposed, the prize 
continued unadjudicated, and from that time, we believe, the subject has 
veen entirely withdrawn. 

It is under these circumstances that M. Lecoq, without aiming at the 
prize, appears to have complied, if not with all, yet, doubtless, with the 
most difficult of the required conditions; inasmuch as he has produced 
observations which were made in the very regions in which the hail 
was formed, and which besides, as we shall presently see, are abund- 
antly calculated to throw light upon the theory of the phenomenon, and 
especially to demonstrate by facts the truth of the objections previously 
ofered against the theory of Volta. We shall now allow M. Lecogq to 
speak for himself, and shall then conclude this article by some consi- 
derations on the phenomenon of bail, as influenced by electricity. 

‘The year 1835 was quite remarkable for the number and intensity of 
the storms which prevailed in the south atid middle of France. Elec- 
trical clouds rested permanently above the high mountains of Auvergne, 
and if sometimes the heat of the sun succeeded in dissolving them, it 
wag only for a few hours, and very rarely for a whole day. The clouds 
accumulated with rapidity, the thunder rolled in the distance, a tempest 
announced the storm, and the rains descended in torrents. Violent 
hail showers had already destroyed the harvest in the district of the 
Puy-de-Dome, and every day brought with it fresh disasters, 

On the 28th of July the sun rose from an azure sky, no cloud appeared 
on the horizon, no vapour floated in the atmosphere, so that a beautiful 
day was anticipated. At 10 A. M. the heat became intense, and at mid- 
day it was almost intolerable, and then some thin flakes of vapour 
floated in the air at a great distance; the wind was north, but so feeble, 
that itin no degree tempered the heat. At one o’clock the wind had 
increased; the white and floating clouds had descended considerably, 
and half an hour later, covered a great part of the horizon; they had a 
greyish tint, which became darker and darker, till they were nearly 
quite black. At two o’clock they formed an immense covering over 
‘he Whole of Auvergne; and it was then easy to anticipate that a fright- 
‘ul storm was at hand. We waited with anxiety for the issue of that 
majestic and terrible scene which was preparing. Silence and conster- 
nation every where reigned, speedily flashes of lightning illuminated the 
massive vapours which covered the old volcanoes of Auvergne, while the 
sun stillshone upon a portion of La Limagne. We then heard a distant 
and low-muttering sound which resembled a kind of rolling, and almost 
atthe same time we saw a vast cloud advance from the west to the 
east, pure white in some places, but principally on its edges, and of a 
deep grey colour in the centre; it approached with great rapidity, and 
seemed to be hurried forward by a violent west wind, which we had not 
previously felt at Clermont. This cloud was evidently underneath all 
the others; its borders were festooned and deeply slashed, and protu- 
verances, in the shape of long nipples, were suspended from the lower 
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portion. Ata quarter past two, the anterior part of this cloud had ap- 
proached very near to Clermont, and the noise which we had long in- 
distinctly heard, was now very intense; and I then very clearly distin- 
guished a very rapid motion in the edges of the cloud; these edges 
seemed to me to be undulating, but in the position in which I was, what 
appeared to be undulations must have been the product of a very vio- 
lent agitation. I then imagined that | could distinctly perceive hail- 
stones in the edges of the cloud, and I predicted to some persons who 
were with me the immediate descent of hail. Accordingly, two minutes 
after having seen this whirlwind kind of motion, there was a fall of hail- 
stones, which instantly broke all the tiles of the houses, and al! the 
panes of glass exposed to the north and west; for the hailstones being 
at the same time propelled along both by the north and west wind ne- 
cessarily took the méan direction. 

The first hailstones which fell succeeded each other very slowly, then 
all at once their number increased so rapidly that in ten minutes the 
soil was covered with them; some drops of water escaped at the same 
time from the electrical cloud, and then the distant rolling sound which 
we had so long heard entirely ceased; and the cloud freed from its 
swelling appendages, was carried away by the wind; after some hours 
the sun illuminated, with its pale and feeble light, that scene of desola- 
tion which night was speedily about to envelope. 

It is not necessary that I should describe in detail the terrible effects 
of these hailstones. Suffice it to say, that some branches of trees two 
inches in diameter were cut asunder by them; some polished stones 
which formed part of the cornice of houses were vroken on their edges, 
and some phonolite slabs, which were employed instead of the tiles 
which cover the roofs, were broken by the shock of the masses of ice. 
Finally, a considerable part of the beautifully stained glass in the win- 
dows of the cathedral of Clermont was in afew minutes broken, although 
it had been exposed for at least four centuries without having been in- 
jured by any storm. 

The hailstones fell very obliquely, so much so, that many persons 
were struck by them in their rooms, after they had entered, through 
their windows; others were surprised in the fields and were wounded, 
though I have not heard that any were killed, I anticipated that | should 
have discovered a marked rotary motion in the hailstones, but | could 
not convince myself of it at the moment of their fall, for they almost all 
broke instantly on the pavement. 

The fall of the hail was scarcely over when I went, accompanied by 
M. Bouillet into the Botanic Garden, with the intention of examining 
the hailstones. Here we found many which, from having fallen upon 
the plants, were quite entire, and presented very remarkable forms. 
Their medium size was about the size of a pullet’s egg, and some 
were as large as a turkey’s. We were, however, informed that some 
of larger dimensions had fallen at Montferrand. Their form was an 
elongated spheroid, with the two extremities apparently equal: they 
were generally studded over with crystals, some of which still bore the 
shape of hexagonal prisms, terminated by six-sided prisms; but more 
frequently the angles had melted away, and the prisms had become cy!- 
indrical. Some of these superadded crystals projected as much as 
eighteen lines at the moment of their fall, and some according to appear- 
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ance were twoinches high. Other kailstones were only rough on their 
surface, and presented an infinite number of small elevations, like the 
masses of sulphuretted iron which are found in certain clays and lignites. 

The crystals were grouped at the two extremities of the great axis of 
the ellipsoid, which, to all appearance, were the two poles of the hail- 
stones, and their equator, so to speak, was deprived of a large propor- 
tion of them: in all, the crystals were largest at the two extremities, 
The interior structure of the hailstones was nearly always the same. 
The centre was formed of small grains of white hoar-frost, and was 
opaque and fibrous; this was surrounded by many layers of transparent 
ice, which were sometimes so distinct that they could be counted; they 
increased in thickness as they approached the circumference, and they 
appeared harder towards the exterior than in the interior. 

Their weight was not great, for the heaviest we weighed was only 
four ounces. However it is probable that the heaviest did not fall 
within our observation, for other individuals found some of them as 
heavy as five ounces and a half; and I have been assured that some 
weighed as much as eight ounces, and even as several pounds. Laying 
aside all exaggeration, | am inclined to believe that some amounted to 
eight ounces, though I much doubt if any were heavier. 

Painfully distressed with the disastrous consequences of the storm, 
the opportunity escaped me of collecting the hail stones and afterwards 
analyzing the water, which I subsequently much regretted, and the 
more so, aS persons worthy of credit have assured me, that many of 
them deposited a blackish residuum, which had a disagreeable smell, 
and that the water which was obtained on their melting had a very de- 
cided odour. 

Having learned that the storm had raged in the Department de la 
Creuse, I suspected it might have prevailed to a still greater extent, 
and therefore requested M. Dejean, the Prefect of the Puy-du-Dome, to 
solicit information from the Prefects of the neighbouring departments, 
which he did with the greatest kindness. 

I thus learned that the storm began at ten o’clock in the morning 
over the sea; the hail commenced by desolating a part of the Ile- 
d’Oleron, particularly the communes of St. Pierre and St. George’s, 
The cloud then passed from the west to the east over the department of 
La Charente Inferieure, in which the district of Marennes particularly 
suffered. The communes of St. Aynant, St. Jean-d’Angle, St. Sym- 
phorien, St. Sornin, St. Just, Arvers, &c., were also visited by the storm, 
the hailstones varying from the size of a hazel-nut to that of a walnut. 

The cloud passed over La Charente without discharging any hail; at 
least I have not obtained any information that it did from the Prefect of 
this department; but in Haute-Vienne, and exactly on the confines of 
La Charente, the hail fell in many places in the neighbourhood of 
Rochechouart. From thence, and pursuing a straight line from west to 
east, it crossed the department of Haute-Vienne. At noon it arrived 
at La Creuse, district of Bourganeuf. The communes of Faux-Mazu- 
ras, Manzac, Soubrebord, Morterolle, Vidaillac, St. Hilaire, La Pouge, 
and St, George’s, were more or less invaded by it. ‘The storm con- 
tinuing to follow the same direction, reached the district of Aubusson, 
and there produced great devastation. From mid-day till two P. M. 
enormous hailstones fell in the communes of St. Amand, Lupersat-Ars, 
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St. Avit-le-Pauvre, St. Sulpice-les-‘Champs, La Rochelle, St. Maixent, 
St. Ulpimien, Maynat, Beissat, Alleyrat, St. Silvain-Letrueg, St. Aynat 
La Chaussade, St. Michel-de-Vesse, Chavanat, Malleret, and Banise. 
At half past one o’clock the storm reached the western limit of the de- 
partment of Puy-du-Dome; a quarter of an hour later, there descended 
upon the communes of Gelles, Proudine, St. P.-le-Chastel, St. Oure 
et Roure, enormous hailstones which, in a few minutes, covered the 
earth to the thickness of three inches. At two o’clock, masses of 
real ice fell upon the lava which extends behind the Puy-du-Dome, and 
were broken to pieces on the angles of the volcanic rocks. Shortly 
after the cloud passed the Puy-du-Dome, it did much damage in the 
commune of Arcines, and from about a quarter till half past two, it 
finished its disastrous course, upon Clermont and Montferrand; and 
thus in about four hours and a half the tempest cloud traversed a space 
of about ninety leagues. 

In La Charente Inferieure, some communes of the district of Jonsac 
were visited by hail showers between three and four o’clock I’. M., as 
some others had been at four o’clock A. M. At St. Yrieix (Haute- 
Vienne) there was also a fall of hail between three and four o'clock P. 
M.; and finally, half an hour later than that at Clermont, in the same 
department, the storm descended upon the communes of St. Germain, 
L’Embron, Ardes, St. Gervais, Collonges, Mauriat, Beaulieu, Lebrenil, 
Jumeaux, Auzatsur, Allier, Orsonnette, Lamonge, and Estel. 

Hence we may conclude that the line of the hail was accompanied with 
lateral clouds, which the north wind carried generally to the south. 
The cloud which carried the hail was at first narrow, it then increased 
in size, and attained above the department of La Creuse, its greatest 
width; it then contracted again till it reached the middle of the depart- 
ment of the Puy-du-Dome, in which its extremity, cut ina straight line, 
presented un edge of half a league in breadth: its shape was that of a 
spindle, of which each truncated extremity was situated on the one side 
upon the Ile-d’Oleron, and on the other over Clermont, and the widest 
part was above La Creuse. In all the more ample accounts I have o- 
tained, it is stated that the colour of the cloud was grey and white; thet 
its edges revolved, that it extended from west to east, and with great 
rapidity, under the enormous cloud which hid the heavens from every 
eye. The wind also was every where the same, that is to say, thie 
were two currents, the one placed above the other, which crossed ea 9 
other at right angles, and in the direction of the four cardinal points, o: 
from north to south, and from west to east. 

The intensity of the storm went on steadily increasing. In La 
Charente Inferieure the hailstones were small, round, and not very no- 
merous; their numbers and volume increased in the department of 
Haute-Vienne, where some of them assumed the oval form; but it was 
especially in the department of La Creuse and in the district of Aubus- 
son, that the hailstones attained ali their size, and that oval form which 
they preserved as far as Clermont; and their bulk was, to all appear- 
ance, very considerable, for the documents I have received from this 
department nearly all assign eight or ten ounces to them, and some as 
much as two and three pounds, so we are safe in conciuding, that many 
of the larger were six or eight ounces. 

It appears that the others were not covered with those long crystals 
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which were found in those which fell at Clermont; these latter, during 
their long course, were the only ones which allowed the water of the 
cloud which sustained them to crystallize around them, 

The hail was every where of short duration, it seldom lasted for half 
an hour, and almost every where it was followed by rain, which, how- 
ever, Was not very copious. 

The tempest cloud was exceedingly low when it left the department of 
La Creuse, for it passed along below the summit of the Puy-du-Dome, 
on which no hail fell, whilst a great quantity fell on the Little Puy-du- 
Dome, at the height of 3700 feet. Several persons who were upon this 
mountain at the time, were struck by the hailstones without experien- 
cing any injury from them, although they were all studded with long 
and many pointed crystals. The animals which were feeding at this 
elevation were also assailed by these hailstones without manifesting any 
signs of fear, whilst some accidents happened on the road to Limoges, 
at an elevation of 620 feet less: the horses being hit hard, took fright, 
and the carriages were overturned. » 

The hailstones at the top of the Little Puy-du-dome were carried along 
with great horizontal rapidity, and a few only fell on the summit of the 
mountain; they passed along with a hissing noise in a stratum of air 
which was extremely cold. 

After the storm, I satisfactorily ascertained the height at which the 
hail was formed, by an attentive examination of the trees and plants, at 
the base and on the sides of the Great Puy-du-Dome. 

At a certain elevation, the leaves, thourh exposed to the action of the 
hailstones, were not much injured, and were in nodegree torn; for not 
having acquired at that time any great vertical velocity, they struck 
without tearing, and so feil under the trees. Somewhat lower down, 
descending towards Clermont, the leaves of the trees were lacerated; 
lower still, the branches were broken, and we have already stated some 
of the devastations of which Clermont was the scene; for the hailstones 
had then traversed a vertical course of from 2000 to 2500 feet. 

The storm of the 28th July was assuredly one of the most awful that 
has been witnessed for many years. During the following days nu- 
merous very heavy showers were the preludes of new storms; and on 
the 2d of August a part of the zone which had been destroyed by the 
hail of the 28th of July, was again whitened with fresh hailstones; but 
nothing had been left for further destruction, 

It happened that on the 2d of August I was a witness, so to speak, 
of the formation of the storm, and of the congelation of the inailstones. 

Leaving Clermont at six in the morning, I ascended the high ground 
which commands the town on the west, 1 traced the limits of the hail 
on the 28th July, that | might determine, by following the edges of the 
injured surface, the shape of the cloud which had conveyed the dreadful 
scourge. At 101 reached the base of the Puy-du-Dome; the day being 
splendid, and the sun most powerful, 

Some white clouds extended themselves over the Mount-Dore; the Puy- 
du-Dome stood out majestically from the azure sky. Some shepherds 
whom I had interrogated respecting the effects of the hail on the 28th, 
urged me to retreat without loss of time to the hamlet of La Barraque, 
if | wished to avoid the storm which, according to them, was assuredly 
and speedily coming to assail us. The hope of seeing, in all its details, 
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one of those magnificent scenes of which the atmosphere is the theatre, 
induced me, on the contrary, to attain, as quickly as possible, the sum- 
mit of the Puy-du-Dome, and before mid-day | was seated on the top of 
this enormous pyramid, and extending my observations over the im- 
mense horizon. The west wind, which had prevailed all the morning, 
speedily brought along with it some low clouds, which passed a few 
yards above my head, but the sun again appeared, I then saw other 
clouds detach themselves from the Mont-Dore, and approach very near 
me, impelled by a very violent south wind, but which I did not feel till 
near one o’clock. WhenI thus saw great clouds proceeding in different 
directions, I could not for an instant doubt the formation of hail, and 
my hopes were soon changed into reality. 

So long as the two strata of clouds were not superimposed on each 
other, there was no appearance of hail. All I noticed was, that those 
which came from the south, and which were the most elevated, were 
congregating in little groups, which seemed to precipitate themselves 
on each other, so forming great black clouds, so large and weighty that 
the wind could scarcely move them, though they nevertheless proceeded 
towardsthe north. ‘The lower part of the cloud would then elongate 
itself, presenting an enormous projection, torrents of water would spee- 
dily escape from it, which inundated spaces which were very circum- 
scribed. As soon as a large quantity of water had escaped from the 
cloud, it became lighter, was again carried along by the wind, and dis- 
appeared at the horizon, This phenomenon was repeated many times 
during the course of an hour: but by this time the west wind had col- 
lected a great number of clouds, which formed an immense curtain, ex- 
tending over the whole vault of the heavens. ‘The south wind pushed 
under this stratum of vapour additional white clouds, which came with 
great velocity. The wind became violent and very cold on the summit 
of the Puy-du-Dome. The lower stratum of clouds was not like the 
upper, uniform, but was composed of numerous coloured flocculi, which 
advanced in the same direction, but at unequal distances, and with dif- 
ferent velocities. The brightest flashes of lightning illuminated them 
from time to time, and the thunderbolts, like furrows of light, passed 
from one cloud to another; sometimes an extended flash seemed even to 
traverse, at the same moment, the space which separates the Puy-du- 
Dome from the Mont-Dore. All these phenomena occurred in the lower 
strata of vapours, and I never saw the electric spark traverse the stratum 
of air which separated the two layers of clouds. I perceived the hail 
in the distance precipitate itself from the lower clouds and fall to the 
earth; I saw it distinctly at the distance of fifty yards from the summit 
of the Puy-du-Dome, and before my face. The cloud whence it escaped 
had indented edges, and exhibited in these edges a whirlwind kind of 
movement which it is difficult to describe: it seemed as if each hail- 
stone was forced forward by an electric repulsion. Some escaped from 
beneath, others sprang out from above, so that they flew off in all direc- 
tions, and would assuredly have reached the earth in many different 
courses, if the south wind, which was beneath the west wind, had sot 
blown them all towards the north. After five or six minutes of this ex- 
traordinary agitation, in which the anterior edges only of the cloud 
seemed to participate, the hail ceased, order was re-established, the 
hail cloud, which had continued to advance very rapidly, continued its 
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route towards the north, allowing us to perceive in the distance some 
sprinklings of rain, which scarcely reached the earth’s surface, appear- 
ing rather to be dissolved in the lower strata of the atmosphere, 

I waited for a second scene similar to that which I have just described, 
till a prodigious flash of lightning illuminated all the lower mass of 
clouds, one of whose edges rested upon the summit of the Puy-du-Dome. 
[ imagined that I was all of a sudden plunged into the most vivid light, 
and experienced a general uneasiness, which probably arose solely 
from the terror with which I was seized. I descended the Puy-du- 
Dome with the greatest rapidity, fearing to be hurt by the hailstones, 
or at least to be drenched by the storm, and I made for an asylum in a 
hollow grotto at the base of the Puy-du-Dome, which had on other oc- 
casions afforded me shelter. ‘The summit of the Puy-du-Dome was en- 
veloped in the tempest cloud, and it would have been imprudent to have 
remained longer there. 

[TO BR CONTINUED. | 


Shooting Stars. 
[From the pen of M. Arago, in the Annuaire of 1836.] 


If the reader will refer to page 429 of our third volume, he will find a 
sketch of the first of the appearances here alluded to, with an account 
of their being seen in the West Indies at the time. 

These phenomena, which have often been considered unworthy of 
investigation, and regarded simply as atmospheric meteors, originating 
in the inflammation ofa quantity of hydrogen gas, have, in consequence 
of recent observations, become objects of greater attention among men 
ofscience. Previous theories limited their place in the heavens to our 
own atmosphere; but from observations made at Breslau, and other 
places, by Professor Brandes, and several of his pupils, the height of 
some shooting stars has been calculated at 500 English miles; and the 
rate at which they move not less than thirty-six miles ina second, which 
is nearly double the rate of the earth’s motion round the sun, Ifa 
reduction be made to one-half of this rate per second, in order to allow 
for the illusion occasioned by the motion of the earth, the real motion 
would be eighteen miles per second, which, with the exception of 
the earth, would still be more rapid than that of any of the princi- 
pal bodies of our system. In the attempts which have been made 
to ascertain the apparent direction in which shooting stars usually 
move, it has been ascertained, that although they become ignited 
in our atmosphere, they come from beyond it. It is singular that 
their general direction should be contrary to that in which the earth 
moves in its annual orbit; and it is much to be desired that the inferen- 
ces stready deduced should be corrected or confirmed by a greater 
number of observations. We think that the officers of the watch on 
board the Bonite,* should be invited, during their voyage of discovery, 
to noie the hour of the appearance of each shooting star, its angular 
height above the horizon, and especially the direction in which it moves. 
In referring these meteors to the principal stars of the constellations 
which they traverse, the different questions here raised can be easily 
settled. 

The means of accounting for the extraordinary appearance of lumi- 


*A French vessel on a voyage of discovery. 
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nous projectiles observed in America in the night of November |2:\; 
and 13th, 1833, are not very satisfactory, unless it be assumed that, be- 
sides the planetary bodies which revolve round the sun, there are myr- 
iads of smaller bodies which only become visible at the moment when 
they come within our atmosphere, and assume a meteoric appearance; 
that these asteroids (to use the term which Herschel formerly ap- 
plied to Ceres, Pallas, Juno, and Vesta) move in groups; and that they 
move singly also. A careful observation of shooting stars is the only 
means of enlightening us on this curious subject. 

The shooting stars in America, to which allusion has been made, 
were observed in 1833. They succeeded each other at such short inter- 
vals that it was impossible to count them; and the most moderate calcu- 
lations fixed their number at hundreds of thousands. They were so nu- 
merous, and showed themselves in so many quarters of the heavens at 
the same time, that the attempts to estimate them were only rough 
guesses, At the Observatory at Boston, their number was considered 
to equal one-half of the flakes which fill the air in an ordinary fall of 
snow. When their numbers were diminishing, 650 stars were counted 
in fifteen minutes, in a circumscribed part of the heavens, which did 
not comprise a tenth part of the visible horizon; and these did not 
amount to more than two-thirds of the whole number seen, which was 
at least 866; and if the whole hemisphere could have been surveyed by 
one observer, the number seen would have been 8600, or 36,640 per 
hour. As the phenomena continued more than seven hours, the num- 
ber of shooting stars visible at Boston was upwards of 240,000; and it 
should be recollected that the basis of this calculation was taken when 
the intensity of the phenomenon was diminishing. It was visible along 
the whole of the eastern coast of North America, from the Gulf of 
Mexico to Halifax, from nine o’clock in the evening to sunrise, and in 
some places in full daylight, at eight o’clock in the morning. All these 
meteors came from the same point of the heavens, viz. 7 of Leo; and 
those which were seen elsewhere were the effect of the earth’s move- 
ment, which caused an apparent alteration in the position of this 
star. The above facts are certainly very curious, but the following are 
not less so:-— 

_ The shooting stars observed in the United States appeared in the 
night of the 12th and 13th of November. In 1799 a similar phenome- 
non was observed in America by M. de Humboldt, in Greenland by the 
Moravian Brethren, and in Germany by various individuals; and the 
period of its appearance was also the night of the 12th and 13th of No- 
vember. In 1832, in Europe, an? some parts of Asia, the phenomenon 
was witnessed; and the date was still the night of the 12th and 13th of No- 
vember. This identity of dates induces us to urge upon our young sea- 
men the task of observing with attention the appearances in the firma- 
ment between the 10th and 15th of November. Since my report has 
been read to the Academy, M. Berard, one of the most intelligent ofli- 
cers of the French marine, has favoured me with the subjoined extract 
from the journal of the brig Loiret, which he commands:—‘*The 15th 
of November, 1831, at four o’clock in the morning, the sky being per- 
fectly cloudless, and a copious dew falling, we have seen a number of 
shooting stars, and luminous meteors of great dimensions. During up- 
wards of three hours, more than two per minute were seen. One 0 
these meteors, which appeared in the zenith, left an immense train from 
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east to west, like a luminous band; and in it many of the colours of the 
rainbow were distinctly visible: its breadth was equal to one-half of the 
moon’s diameter, and the light which it gave did not disappear for six 
minutes. We were on the coast of Spain, near Carthagena.” 

On the 13th of November, 1835, a large and brilliant meteor fell near 
Belley, in the department of the Ain, and set fire toa farm-yard, In 
the same night of the 13th of November, a shooting star, larger and 
more brilliant than Jupiter, was observed at Lille by M. Delezenne. It 
left on its passage a shower of sparks precisely similar to those which 
follow a sky-rocket. 

The facts we have now given, confirm more and more the existence 
of a zone composed of myriads of small bodies, whose orbits come 
within the limits of the earth’s ecliptic every year between the 11th and 
i3th of November. This is a new planetary world which begins to 
open tous. It is almost unnecessary to state how highly important it is 
to ascertain if other masses of asteroides do not come within the 
earth’s ecliptic at other points than that which it reaches about the 12th 
of November. It is desirable to make observations between the 20th 
and 24th of April, as well as in November; for in 1803, on the 22nd of 
April, I believe, from one o’clock in the morning until three, shooting 
stars were seen in all directions in such great numbers in Virginia and 
Massachusetts as to be compared to a shower of sky-rockets, Mes- 
sier states that on the 17th of June, 1777, towards noon, he saw, in the 
space of five minutes, a very large number of black globules pass over 
the sun’s disc. Were not these globules, also, asteroides? 

Nautical Magazine. 
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Ruthven’s Improvement on Iron Rails for Railways. 


Mr. Ruthven of Edinburgh has bestowed much time and labour in con- 
triving a form of a rail which, he thinks, will be found to possess ma- 
terial advantage over the wrought iron rails now in use. The subjoin- 
ed figures represent a section of the rail (fig. 1, a) and the chair 
(6) 

The rail (a) consists of a tube of cast iron, about four or five inches 
in diameter, and thicker below than above. At top it extends upwards, 
leaving a flat surface (c) for the wheel of the carriage. It is formed in 

iengths of nine feet, or more, 


Fig.1 and has a chair, marked by the 
dotted line d d, cast on it at 

A the middle, and, of course, im- 
movable. The chair for join- 

2 ‘,@ ing the ends of two rails is of 

the form Its curved interior 


exceeds a semicircle; so that it embraces and retains the rails without 
any pins. 
The advantages of this invention in Mr. Ruthven’s opinion, are the 
following:— 
1. The hollow rail (the bottom of which, it must be remembered, is 
one half thicker than the sides and top) is much stronger than a solid 
rail of the same weight and materials. 2. The tubular form is a secu- 
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rity against its bending laterally outwards or inwards. 3. The joined 
ends, being embraced within the chair, are more effectually secured 
from springing up than in the usual way, Dy pins; while the rail is pre- 
vented from rolling in its seat by the fixed chairdd. 4. The longitudi- 
nal contraction or expansion of the rails, by variations of temperature, 
is provided for by the absence of the pins, without producing any 
looseness. 5. He thinks cast-iron might be employed in this way for 
rails, instead of malleable, with a great saving of expense; and it is al- 
lowed, we believe, that, except for its frangibility, cast iron is the pre- 
ferable material. The form, however, is quite consistent with the use 
of wrought iron. He has had some lengths of rails cast, and he has 
found by experiment that a yard of it, weighing 48 lbs., placed with its 
two ends on rests, supports a weight of more than ten tons, 

We think there is merit enough in these rails to deserve a trial, 
which could be easily made by laying a space of twenty yards with 
them, in some of the existing railways where locomotive engines are 
used, 

We mentioned some time ago, that Mr. Ruthven was erecting one of 
Avery’s engines (an American invention,) which works by the reaction 
of steam, without beam, crank, piston, or valve. It is now ready, and 
will be at work in his own premises as soon as the masonry and external 
parts are completed.—(Scofsman, Aug. 26, 1837.) 

The fotlowing account of Mr. Ruthven’s rails has been addressed by 
himself to the editor of the Scolsman; that intelligent and scientific 
gentleman baving, with his usual attention to every description of im- 
provement, given the notice of it which we have just quoted. 

‘ Having for many years devoted much attention to this important sub- 
ject, it may be considered as the result of well-matured investigation; 
and, although it may surprise many that there should be any difficulty 
in deciding on the best form of rail that can be adopted, after the expes 
rience had in the various railways established both in Europe and Amer- 
ica, yet it appears that much misconception in regard to the proper 
form is still entertained. For instance, the rails on the Liverpool and 
Manchester Railway, without being greatly varied in form, have been 
changed in weight from 35 1b. to 75lb. a yard. The expense attending 
such a change need not be stated: this and many others are proof how 
far the strength and weight of rail have been considered more important 
than the form. 

“It has been supposed that a proper knowledge of the strength of 
iron was generally possessed, and that nothing more was required but to 
increase the weight of rails, and the desired object would be attained. 
It may be demonstrated, however, that form is equally important as 
weight. All admit that a tube is much stronger than the same quanl- 
ty of material in a solid body. It may also be supposed to be admitted 
that the rails give resistance to the carriages, or weight, on them, by 
the tension of the metal on the under side, and compression on the up- 
per. Many interesting experiments have been made to ascertain the 
relative strength of rails, and compare one kind of iron with anothers 
but this has been done more to ascertain the proportional strength in 
the difference in the weight of material, than in the variety of form; for 
a given weight of material appears hitherto to have been more consid- 
ered than the form. 
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«J shall now, therefore, call your attention, and that of those connected 
with this national improvement, to the interesting fact, published in your 
paper of the 16th inst., as having been stated at the recent meeting of the 
British Association in Liverpool, by Messrs. Fairbairn and Hodgkin- 
son; viz., next experiment was on castings of a T form, or resem- 
pling railway rails, which were broken with the flange both upwards 
and downwards. In the first experiment, with the flange downwards 7, 
the bar of cold blast iron bore a weight of 1050lb. They then reversed 
the bar’s position, putting the rib downwards T; and the bar broke with 
aweight of only 2661b.; so that there was a great difference, and this 
was of great importance in reference to the shape of rails, beams, &c., 
for bearing heavy weights.’ ‘This is certainly too important to be pass- 
ed over without particular notice, and is the point to which I wish to 
call attention. The rail proposed by me is tubular; and, being laid 
horizontally, increased strength is gained by increase of thickness on the 
under side of the tube, producing similar effect to the above 7 bar, which 
in this position made a difference of strength in the ratio of 1050 to 
266 over the former T. But the improvement in strength is made great- 
ly more than the 7 form, by continuing the flange, until it meet the bar 
atthe upper side on which the wheels run, as shown in fig. 2.3 fora 
rail weighing 481b., in this form, is able to sustain, without frac- 
ture, a pressure of upwards of ten tons bearing on the centre of , 
it By this circular or tubular form, in addition to general 
svength, the rail is secured against side deflection, which takes 
place in the rail at present in use, destroying the power employ- 
ed, and the rail itself toa great extent, and is generally the 
cause of a carriage running off the railway. 

“This, then, may be considered as two important objects gained; that of 
strength with less material, and avoiding deflection both vertical and 
horizontal. The chair at the joinings is the next point to call atten- 
tion to. The hollow rail being circular the chair is formed to embrace 
more than half of the tube, as illustrated by the diagram given in 
your paper of the 26th ult., which most effectually secures the rail from 
rising, or, indeed, from every motion (except expansion or contraction, ) 
merely by the form, which supersedes the necessity of locking or key- 
ing as hitherto, and avoiding the disagreeable shake in passing over 
the joinings of the rails; this, therefore, may be stated as a third im- 
provement; as a fourth, the saving of expense, which will be found, 
celeris paribus, to be greatly less than those at present in use. I have 
itnot in my power to make these rails on a great scale; but I have some 
yards ready to exhibit to the public, and shall be happy to give every 
information desired to those who may consider it deserving their at- 
tention—I am, Sir, &c.—John Ruthven.”? Scotsman, September 23, 
1857. Archtec. Mag. 


Estimated quantity of coal in the Derhyshire and Yorkshire Coal Fields. 


It has often been asked, how long the mineral resources of Great 
Britain are likely to prove available? and when we consider that not 
only our public welfare, but political existence, as a nation, is involved 
ae result, the great importance of this question must be acknowl- 
edged. 
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By geological investigation, we fortunately find that the time is very 
far distant when any scarcity of coal is likely to exist. It is with g 
view of ascertaining our mineral wealth, that I take the liberty of re- 
questing the insertion of this paperin your Journal, the object of which 
is to estimate the quantity of coal contained in a certain extent of coun. 
try, and, by inviting similar communications, to arrive at an approxi- 
mate result for the whole kingdom. 

The district that I shall select for elucidation, is that part of the 
Great Eastern and Midland Counties Coal-field, which lies between 
line drawn from Nottingham to Derby, on the south; and another par- 
allel line from Huddersfield to the eastward, on the north; this will 
comprise a district of country fifty miles in length; the breadth will ob- 
viously depend upon the depth to which the various seams of coa! may 
be worked. The development of science, and its application to mining 
will, no doubt, afford a facility for working mines much deeper than we 
can at present calculate upon: if, therefore, 500 yards is assumed as an 
average, itcannot be objected to even as a maximum, that depth having 
been considerably exceeded at the present time. 

The inclination, or dip, of the strata is the next consideration, as sey- 
eral considerable counter basins occur along the district; if 5000 vards is 
taken for the breadth at which coal may be got at each without exceeding 
the specified depth, it will be under the average. By inserting sections 
taken in different parts of the field, it would illustrate the subject, by 
showing the various beds of coal, their thickness, and where they are 
now worked, but this would make the present paper too long-winded; 
I have, therefore, taken the average of several sections; and find that 
the total thickness of good workable coal exceeds forty-six feet. We 
have, then, 50 miles x 5000 yards=90,900 acres, which, at 800 tons per 
foot in thickness per acre, will give in round numbers 3,490,000,000 tons 
or 116 years supply for the whole kingdom, at the rate of thirty mil- 
lion tons per annum. The average yield I have taken is less than it 
ought to be, if the best method of working was adopted, but in some 
parts of the district, particularly in Yorkshire, there is such a deep- 
rooted prejudice against the long-work system, that many years will 
probably elapse before the present slovenly mode of working is aban- 
doned and a more economical one adopted. ALPHA. 

Min. Jour 


Coal in France. 


Coal mines are worked in thirty-four of the departments of France, but 
in most of them only toa very small extent. Four-fifths of the entire 
production are drawn from the four departments of Loire, Nori, Saone- 
et-Loire and Aveyron, The number of coal mines is stated to be 209, of 
which only 140 were worked during the year 1834. The quantity of 
coal extracted was 1,550,530 tons the value of which, at 7s. 6d. per ton, 
amounted to 581,447. Min. Jour. 


Mechanies’ Register. 


Present state of Athens. 
The Courier Gree contains the following article:—There are very few 
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foreigners who have a knowledge of the state of Athens at the present 
moment. It is commonly judged of from descriptions written before 
jt became the seat of actual government. At that period, Athens pre- 
sented only an immense mass of ruins, among which there could scarce- 
ly be reckoned twenty elegant houses. Two years have elapsed since 
then, and these ruins have for the most part disappeared; they have 
been replaced by several paved streets, adorned with fine houses and 
public buildings. There now exist at Athens a civil and a military 
hospital. The mint is calculated to attract attention from its fine pro- 
portions; adjoining it are several well-built barracks, a printing and a 
lithographic office, and thirteen small churches. Four large churches 
and a university are about to be erected. The new palace of the king 
will bear comparison with the finest Grecian buildings of antiquity. 
Already there are in Athens twenty public wells, besides which, all the 
public establishments, as well as many private houses, possess their 
own wells. ‘The houses pay a small tax for the water. All these wells 
are supplied from two sources; one of which rises on Pentelicus, and 
‘ie other at the foot of Hymettus. When the first census was made 
in 1833, the population was 7000 souls: at present it exceeds 18,000, 
including the garrison and foreigners. It is rare to meet a beggar in 
ihe streets of Athens; and, in fact, their number is small compared 
with that of the population. For the instruction of youth, the town of 
Athens possesses great advantages. It is the seat of a Greek universi- 
y, and of a college, where the government has founded thirty pensions 
for the benefit of poor students. There is a Greek school, a parish 
school, and other primary schools for the instruction of children in 
reading and writing; and we ought not to pass over in silence the girls’ 
school, directed Ly Madame Volmeranhe, in which fourteen young girls 
are brought up at the expense of government. (L’ E’cho du Monde Sa- 
vant, August 5, 1837.) Arch. Mag, 


Vegetable Origin of the Diamond. 


Atthe late meeting of the British Association, Sir Philip Egerton 
brought forward a paper furnished by Sir David Brewster, establishing 
indisputably the Vegetable Origin of the Diamond. It is now as certain 
that crystallized carbon is of vegetable origin, as coal itself. Layers of 
dilerent degrees of hardness,and possessing different powers of refraction 
nave been found in the diamond; and these layers, which are superim- 
posed on each other like the coats of an onion, possess different specific 
gravities. It was inferred that the diamond, in its pristine state, must 
have been a soft body, like amber or gum, and that it was probably ex- 
panded by the gaseous bodies imprisoned in its cavities. In comment- 
ing on this paper, Professor Sedgwick announced a fact new to us, and 
probably so to most of our readers, namely, that particles of silica had 
wen discovered in the ashes of burned wood. Mag. Pop. Sci. 
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Lunar Occulations for May 1838. 


LUNAR OCCULTATIONS FOR PHILADELPHIA, round the circle, assen 
MAY 1838. 


\Angles reckoned to the roll 


in an inverting telescope. 


Fordirectvision add £1 


Day. H’r. Min, Star’s name. 


from Moon’s from Moon's 


Mag. |North point. Vertex. 


14 | 48 


9 | 1 1 Em. 


Im. 4 Virginis 41° | 

Em, 263 813 

South 3,’2 

tm. 39 € Capricorni 5 146 
2 Em, 260 | 234 
16 Im. 192 Caneri 6 93 | 150 

219 | 


Meteorological Observations for February, 1838. 


Therm. | 


Barometer. 


{ | 
Moon. Days. Sun Sun |2P.M. 
rise. PLM. rise. 


|Direction.| Force. 


Inches! 


14°, 26° 30,20) 
24 


| 


30.10) 
29.00 24.84 

15 20) 29.70) 29.62! 
12, 20) 29.66) 29.60) 
20) W | 29.74) 20.74) 
32) 29.90! 
40 | 34! 29.50) 
36) 2950 29.50) 
24 | 32) 29.70, 29.70! 
26) 36 20.54 29.54 
16 32) 99,95} 29.95) 
27 | 38) 29.90) 29.80) 
25 27 | 20.5 29.90 
14) 21 | 29,93; 29.85) 
24 | 29.55; 29.25) 

9 | 17! 29.96) 29,90! 
14; 29 20.83) 29.75! 
21) 28! 20.70 29.70 
16) 25) 90.75) 29.75 
20} 29.85, 29.90) 
13° 30.00 30.00, 
16 28 20.05) 20.80 
20 | 21 | 29,80) 29,3) 
2) 19) 30.00 30.00) 
10 | 28 | 29.93) 29.94) 
32 30. 5) 29.96 

24 | 30. 5) 30. 7 


Wind. 


| Water State of the weather, and 
fallenin Remarks. 
ram. 
j\Inches. | 
W.SW. Moderate. \Cloudy—do. 
E do. ‘Cloudy—lightly cloudy 
| do. \Cloudy—do 
Boisterous. \Cloudy.—lighily cloudy. 
| Moderate. |Partially cloudy—do. av. 
| Brisk. Clear—do. 
€o 45 Cloudy—rain. 
Moderate. oudy—do. 
do. Cloudy—do. 
Blustering. ‘Cloudy—do. | 
Brisk. ‘Cloudy —parually do. 
‘Moderate. Clear—to. 
do, 46 \Cloudy—ilo,—rain 
| Brisk. ‘Clear—do. 
Moderate.) 'Snow—Cloudy. 
} do. | -65 Cloudy—Hail. | 
'Blustering. ar—do. 
| Moderate \Clear—do. 
Brisk. \Partially cloudy—ciear. 
| do. '\Clear—do. 
| do. \Clear—do. 
‘Moderate. | ‘Clear—do. 
| do, ‘Clear—do. ‘ 
| Brisk. Clear—do. ‘ 
‘Moderate. \Clear—do. 
| Brisk. \Clear—do. 
|Moderate. Clear—lightly cloudy. 
| Brisk. \Clear—do. 
| 


Maximum height du 


d 
do. 


ring the month 
0. 
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54.00 on &th. 30.20 on Ist 
6.00 on 29.25 on 


29.52 


| 
| 
| | 
15 14 
15 16 
8 
| 97 
ia 
| 
} 
| 
© 
1 
| 
@ 
Mean) 18.42 28.00 29.84 29. 
| 
Minimum 
| 


